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YOU ONLY KNOW 


IT'S A DIESEL 
AT THE PUMP 


The Toyota Diesel Truck. It won't remind 
you it's a diesel when you start it on cold mom- 
ings. The dependable Toyota Diesel has two 
heavy duty batteries for extra cranking power! 
No other small diesel truck does. 

And you won't knowit'sa diesel by listening 
as you drive. The Toyota Diesel hasafabric/rubber 

E timing beltand special underhood insulation, so 
you hardly notice theengineathighiayspeeds. 


pM 


features you want as standard equipment. Like 
a 5-speed overdrive transmission. A 7-foot cargo 
bed, not 6-foot like some. And a separate, rug- 
ged frame (like an 18-wheeler has) so Toyota's 
Diesel Truck carries a full 1100 pound payload. 
The Toyota Diesel Truck. It's rated at 38 
EPA Estimated Highway MPG, ГЕРА Estimat- 
ed MPG. Remember: use this estimate for 
comparisons of other small trucks with manual 
transmissions. Your mileage may be different 
depending on speed, trip length and weather 
conditions. Actual highway mileage will prob- 
ably be less than the ЕРА” "Highway Estimate: 
The Toyota Diesel 
Truck. Tough. Fuel- 
efficient. Dependable 
You only know it's a 
diesel when it 
saves you money! 
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HIGHLIGHTS Now: world's first $100 computer 


A computer in every home? This system may be the harbinger of that era. PAGE 54 
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THIS ISSUE GM vs. Europe: 30+ mpg diesels 


The four test cars were smoke-free and quiet, but Ciera came out on top. PAGE 26 


Solar-home secrets—computer data reveal the facts 
A DOE monitoring program points out solar-heating pitfalls and problems. PAGE 57 


Optical disc can store an encyclopedia 
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Sixth PS/APA contest: nine winning plywood projects 
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Growing gasoline 


After reading "Auto Fuel From Plants” 
and “Bioengineering |: Designer Genes” 
[PS, May], | wondered if anyone has 
thought of splicing the genes for the iso- 
prenoid pathway [the method some 
plants use to convert carbohydrates into 
hydrocarbons] into the kudzu plant [a dif- 
ficult-to-eradicate nuisance plant). If that 
would work, we should soon be seeing 
30-cent gasoline again. 

Stanley W. Wilson, Pinehurst, Ga. 


Your "Auto Fuel From Plants” article real- 
ly turned me on. | am retiring this year 
and because | have an interest both in ag- 
ricultural fuels and in several claims in the 
Arizona desert, | plan to get started grow- 
ing gopher weed. May all PS articles in- 
spire the response that this one has in me. 

Ray Day, Santa Cruz, Calif. 


The year 2000 


1 read with great enthusiasm the special 
27-page commemorative section in the 
May issue. It was grouped under the 
heading "Making It to the 21st Century” 
and made frequent reference to the year 
2000 as commencing that time period. In 
fact, the 21st century won't begin until 
2001. The first year A.D., the year tradi- 
tionally looked on as the year of Christ's 
birth and the year upon which our calen- 
dar is based, was year one. The tenth was 
year 10, and was the last year of the first 
decade. The first year of the second de- 
cade was year 11, and the second ten 
years ended with year 20. Following that 
logical beginning, 1981 is the first year of 
the ninth decade of the 20th century, and 
the year 2000 will be the last year of the 
10th decade of the 20th century—not the 
beginning of the 21st century. 

Anthony Moncton, Fremont, Calif. 


Your "PS Car of the Year 2000" seems 
very impressive, and perhaps you will be 
right in your predictions. | only want to 
draw your attention to the fact that Ci- 
troén already built that car back in 1955, 
namely the DS-19. It even had hydro- 
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pneumatic suspension, which is the best | 
have ever felt. 
Sebo E. Woldringh, Enderby, B.C. 


Your "PS Home of the Year 2000" was 
very interesting. But one item, "gray- 
water recycling systems,” was unfamiliar 
to me. Please elaborate. 
Thomas R. Pasternak 
New York Mills, N.Y. 


Gray-water systems recover waste water 
from showers, baths, laundry, etc., and 
recycle it for non-potable uses. An article 
and diagram in our June issue gave the 
details of one available system. 


Not a redesign 


We at Quickie Aircraft Corp. read with 
great interest Ben Kocivar's article on the 
many airplanes that have sprung from the 
imagination of Burt Rutan [PS, May]. We 
commend POPULAR SCIENCE for recognizing 
that the home-built aircraft movement is 
making significant contributions to light- 
aircraft design and production. Unfortu- 
nately, we find it necessary to correct one 
error in the article concerning the Quickie 
aircraft. The Quickie was a joint design 
and development program involving Burt 
Rutan, Gene Sheehan, and Tom Jewett. In 
regard to the Q2, which was featured in 
PoPuLAR SciENCE in August '81 and re- 
ferred to in the May article: Although 
from a distance it resembles a Quickie in 
the same manner that a Piper Cherokee 
resembles a Grumman Tiger, close exam- 
ination reveals that the Q2 is not a scaled- 
up Quickie and, indeed, demonstrates 
significant advances in aerodynamics, 
structure, and efficiency. 
Tom Jewett and Gene Sheehan 
Quickie Aircraft Corp., Mojave, Calif. 


Metric foe 


1 suggest that Joseph G. Reid, president 
of the Canadian Metric Assn. [RTB, May], 
take his ideas about our 200+-year-old 
measurement system being obsolete and 
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you put it in. 

The new Sears U.S. Government Money Market Trust was 
created especially for the millions of Americans, like you, 
who want to give their money a fighting chance to keep up 
with inflation. 

Since 1978, U.S. Government money market instruments 
such as those the Trust invests in have paid 
some of the highest returns available to the 
average person. 

Granted, no one can guarantee what the 
Sears U.S. Government Money Market 
Trust—or any other money market fund, for 
that matter— will do in the future. But you 
should know that one of our investment 
objectives, spelled out right in our Pro- 
spectus, is high current income. In plain 


English, that means helping your money work harder than it 
may ever have before! 

Also, you should realize your investment is not insured 
and the return you receive will fluctuate due to market condi- 
tions. But for safety’s sake, the Trust invests in securities 
offered, guaranteed or backed by the U.S. Government and its 
agencies. 
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move to some foreign country where they 
have used metric measurements for 
many years. The United States and Cana- 
da became leading industrial countries 
using our system. People like Mr. Reid 
forced this unwelcome system on the Ca- 
nadians against their will. 

| also suggest that POPULAR SCIENCE, 
which writes primarily for a U.S. audi- 
ence, convert any measurements in its ar- 
ticles into our system. | find it time-con- 
suming and unnecessary to have to stop 
and figure a conversion when | come to 


meters and kilograms in PS articles. 
Obsolete or not, what is a kilopond-me- 

ter, anyway? | am a college graduate but 

have never run into that one. And as for 

calories, can you imagine dieters figuring 

their menus in kilojoules? 

Leigh B. Dennison, Delta Junction, Alas. 


A kilopond-meter is (was?) a unit of en- 
ergy approximately equal to 9.8 joules— 
or, for dieters, a very meager 0.002 calorie 
(large calorie, the type used to measure 
food energy). PS's policy on metrics is to 
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use the system of units that is appropriate 
to the subject. Therefore, we refer to 35- 
mm (not 1.37 inch) cameras. By the same 
token, we follow convention in those ar- 
eas of science and technology where met- 
ric units are exclusively used. When that 
involves unfamiliar units, we give English 
equivalents in parentheses. And we con- 
tinue to use the English system when we 
write about subjects in which those units 
are used. 


Runner's high 


Breathing 15.6 percent oxygen at sea lev- 
el does indeed yield an inspired partial 
pressure of oxygen (PO,) similar to that at 
7,500 feet ["High-Altitude Simulator," PS, 
April]. However, if you used this device in 
Denver (altitude about 5,000 feet), then in- 
haling 16 percent oxygen would be simi- 
lar to breathing air at 11,000 feet. There- 
fore, the altitude at which this device is 
used could have potentially hazardous ef- 
fects if the user were unaware of the 
changes in inspired PO; that would occur 
at different altitudes. 

Dr. R. L. Jones, Edmonton, Alta. 


According to Dr. Melvyn Henkin, anesthe- 
siologist and developer of the InspirAir 
РО, Aerobic Exerciser, the human body 
tends to compensate for the reduced par- 
tial pressure of oxygen at higher altitudes 
by hyperventilating. The device has been 
used by runners at altitudes up to 8,000 
feet without injury. However, it is emphat- 
ically not recommended for use above 
2,000 feet, as warning labels on the unit 
make clear. 


Report from Rio 


As one who spends a great deal of time in 
Brazil and has just returned, | can tell you 
that the alcohol-fuel program there is run- 
ning well—contrary to your recent state- 
ment ["PS/What's News," March]. Al- 
though some problems have arisen with 
converted cars, factory-built alcohol mod- 
els are running quite well with few prob- 
lems. Special oils and new additives have 
been developed. | drive an alcohol VW 
Passat (now more than a year old with 
some 30,000 kilometers [18,642 miles] on 
it) and have had absolutely no problems. 
Cold starting is not a problem and warm- 
up is no worse than with most new “‘pol- 
lution-free" American cars. 

Paul Bender, Elkhart, Ind. 


Wrong-way twist 
In your diagrams showing how to place 
the safety wire between two bolts [The 
Nuts and Bolts of Safetying Nuts and 
Bolts," PS, May], you show the wire twist- 
ed counterclockwise. The safety wire 
should be twisted clockwise to ensure 
that the first outside loop is maintained 
with a downward force. The second loop 
in the diagram is correct, showing the 
"pigtail" being turned with a counter- 
clockwise twist. 

Lee V. Lowry, Culver City, Calif. 
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. A Micro-Radio Watch for only 


$20 


Nestled in the circuitry of this regular sized LCD watch, are the sophisticated micro-components 
of an incredible new radio. It can all be yours for just $20, but there's a catch. 


It's your link to the world. With the 
24 hour alarm, you'll always be on time. 
With the 1/10th second chronograph 
you can time virtually anything. 

And yes, with the new micro-circuitry 
incorporated into this watch, you'll be 
able to listen to your favorite music, 
news and sporting events on your own 
personal AM watch radio. 

ISITA TOY? 

Wait till you hear the sound. You can 
listen to this radio through a standard 
unobtrusive ear plug, or ОАК fabulous 


a watch, but, oh what sound. 
samarium stereophones. (Both included) 

The sound is superb, and it's far super- 
ior to a pocket radio. Plus with the 
headphones you get an extra benefit 
we'll tell you about further on. 

If you're at a game you can hear the 
play by play. If you're out for a walk, 
or just sitting at your desk, your link to 
the world will be on your wrist. 

The earplug is so small that you can al- 
ways have it ready in your pocket. The 
2 oz Samarium Cobalt headphones pro- 
duce sound of phenomenal proportion. 

In fact, not only do you get them as 
pictured, but we also include a standard 
stereo 1/4" stereo plug so you can plug 
them into your home stereo system. 

And, speaking of extra benefits, once 
you plug these stereophones into your 
home stereo you'll hear spine tingling 
thunderous fidelity like you've never 
heard before. These Samarium stereo- 
phones can easily reproduce full stereo 
sound superior to a $500 set of full 


sized speakers. Which is half the secret 
of why this watch radio sounds so good. 
NOT PERFECT 

The sound of this radio really is fab- 
ulous. But, it does have a shortcoming. 

Although its tuner can tune in all AM 
stations, its broadband tuning will lock 
onto and hold the strongest stations. 

This prevents drift, but it also limits 
the number of stations you can receive 
in any given city. In our tests, we found 
we could get 3 or 4 stations perfectly. 

It’s easy to tune stations with the 
radio dial at the lower left on the watch. 
And, if you're satisfied as we are, with 3 
or 4 really good clear stations in your 
city, then this watch radio represents an 
incredible technological breakthrough. 

So, while you walk, jog, or wait in line, 
you'll have the time, the day and date, a 
24 hour alarm and a chronograph. 

Plus you'll have an incredible micro- 
radio. The radio watch comes with a 
limited manufacturer's warranty. It uses 
2 easily replace-it-yourself batteries. The 
radio battery lasts 100-200 hours, and 
the watch battery lasts about a year. 

THE CATCH 

Frankly we are losing our shirts on the 
micro-radio watch, but we're looking 
for audiophiles who use audio cassettes. 

If you buy top name TDK and Maxell 
cassettes, you probably pay $3.50 to 
$4.50 each for a 90 minute cassette, 

We want you to try DAK's new Gold 
Label MLX ultra high energy, normal 
bias cassettes. Not at $4.50 or even 
$3.50 each, but at a factory direct price 
of just $2.49 for a 90 minute cassette. 

We challenge you to compare the fre- 


quency response, dynamic range and sig- 
nal to noise ratio of our new Gold 
Label MLX to Maxell UDXL or TDK 
SA. If they win, we'll not only give you 
back your money, we'll give you a free 
gift for your trouble. And, DAK's come 
with a deluxe hard plastic box, index in- 
sert card and a limited 1 year warranty. 
WHY, YOU MAY BE ASKING? 

You're very valuable to us in the form 
of future business. Over 150,000 custo- 
mers have responded to bonuses like 
this. We find most of you keep buying 
Once you try our cassettes and our 
prices; and that's a gamble worth taking. 

NOT A BAD CATCH 

DAK manufactures a cassette with 
great sound and no problems. We've 
been hot on the heels of the frequency 
responses of Maxell and TDK. We had a 
great frequency response to 14,500hz. 

Now our new Gold Label MLX is 
second to none. We have a frequency 
response to 19,500hz and we'll go head 
to head against any tape on the market. 

TRY NEW DAK MLX90 CASSETTES 

RISK FREE 

"о get the micro-radio watch for just 
$20, try 10 MLX high energy cassettes. 
If you aren't 100% satisfied, return only 
9 of the 10 cassettes and the watch in 
its original box within 30 days for a 
refund. The 10th is a gift for your time. 

To order your 10 Gold Label DAK 
MLX90 minute cassettes and get the 
micro-radio watch for only $20 with 
your credit card, call the DAK toll free 
hot line or send your check for only 
$24.90 for the tapes, plus $20 for the 
micro-radio watch and $3 for postage 
and handling for each group Order No. 
9414. CA res add 656 sales tax. 

The micro-radio watch and the Samar- 
ium headphones. Wow, what an offer. 
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SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Las Vecas, NEVADA 
Some high science unrolled recently here 
in the city of the high rollers, as the Amer- 
ican Chemical Society held its 183rd na- 
tional meeting. Some 8,500 participants 
managed somehow to ignore (at least, 
most of the time) the enticing clink of slot- 
machine payoffs and the clickety-clack of 
roulette wheels to crowd scores of techni- 
cal sessions. Here are some of the high- 
lights of the meeting. 


Conducting plastics 


We've already reported on the potential 
use of conducting polymers in light- 
weight batteries (PS, Feb.]. We'll have a 
major report later on the whole field, one 
of the most important new technologies 
to come along in a great while. Plastics 
not only weigh much less than conduct- 
ing metals, but can be molded into any 
shape and can be far less costly. But they 
have problems. Some previous tech- 
niques of making conductive polymers al- 
tered their desirable plastic characteris- 
tics and led them to become brittle with 
time. 

Now Assistant Professor Gary Wnek of 
MIT's department of materials science 
and engineering and graduate student 
Mary Galvin have developed a new ap- 
proach. Rather than compounding a con- 
ducting polymer from scratch, they start 
with thin films of plastic that are impreg- 
nated with a conducting polymer. The 
film is heated and soaked in a catalyst, 
which then reacts with a gas. The result is 
that a conductive polymer forms within 
the original plastic film, which now re- 
tains the properties of both materials: 
plasticity and conductivity. 


New sugar substitute 


A substance that really tastes like sugar, 
without the bitter aftertaste of some artifi- 
cial sweeteners, and that would pose no 
problem to weight watchers, cavity coun- 
ters, or diabetics. . . . Researchers have 
been hunting for one for years. Now Dr. 
Arthur Usmani and Dr. Ival Salyer of the 
University of Dayton think they've found 
it. The new sweetener is called a polysug- 
ar, because it's made by joining a sugar 
molecule to a longer, heavier molecule 
called polyvinyl alcohol. The resulting 
molecule is so large that it cannot pass 
through the stomach or intestine into the 
bloodstream. No digestion, no calories. It 
should therefore be safe for dieters and 
diabetics. It also does not appear to react 
with bacteria in the mouth. And, accord- 
ing to its developers, it tastes like sugar. 
They believe it will pose no health haz- 
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ards, but caution that it has not yet been 
subjected to the testing that will be neces- 
sary before it can be marketed. 


Anti-fading coating 

Drs. Usmani and Salyer also reported on 
а totally different discovery (my, have 
they been busy!). While employed at 
Monsanto Research Corporation's Day- 
ton Laboratory, they developed a new 
plastic coating that, they claim, can pro- 
tect instant color prints from fading 
caused by sunlight and fluorescent lights. 
The coating could be applied to instant 
film during manufacture or after a picture 
was taken. It could also be used to protect 
art work, wall coverings, and fabrics from 
similar, light-induced fading by being in- 
corporated into fibers or paint pigments. 
The coating cannot stop the degradation 
of color dyes completely, but slows it 
drastically. In one test, instant color pic- 
tures were subjected to light of such in- 
tensity that one day's exposure equaled a 
year's exposure to sunlight. 

In prints that were not treated,” Dr. Us- 
mani said, “all colors faded almost com- 
pletely after the equivalent of about three 
years. Photographs that were treated re- 
mained colorfast for the length of the ex- 
periment, which was equivalent to just 
over seven years of exposure." 


New ozone calculations 


There was bad news and good news at 
the ACS meeting about Earth's protective 
ozone layer, which shields all life from the 
most harmful wavelengths of the sun's ul- 
traviolet radiation. The ozonosphere is a 
vast portion of the stratosphere contain- 
ing a dilute concentration of ozone. It 
ranges from 10 to 30 miles high over the 
equator and mid-latitudes and about five 
to 30 miles high over the poles. Highest 
concentrations of ozone, five to 10 parts 
per million, occur at altitudes of 14 to 28 
miles over the mid-latitudes. In the ozono- 
sphere, ultraviolet rays are continuously 
absorbed in reactions whereby oxygen 
molecules (with two atoms of oxygen) 
and ozone molecules (with three atoms of 
oxygen! are transformed from one to the 
other. 

The controversy over the ozone layer 
focuses on the halogen compounds 
known variously as chlorocarbons or 
chlorofluorocarbons (CFC's), which I'll 
just lump together as chlorocarbons for 
simplicity. Chlorocarbons have been used 
worldwide as refrigerants and aerosol 
propellants, among other uses. (They are 
now banned in the U.S. as propellants, 
but not for use in air conditioners.) About 


10 to 15 years after being released into 
the atmosphere, these migrate up to the 
stratosphere and begin to interfere with 
the oxygen-ozone equilibrium. They are 
disintegrated by solar radiation into 
pieces including a chlorine atom, which is 
extremely reactive and is capable of split- 
ting the unstable ozone molecule. But the 
chlorine atom itself escapes unscathed, 
through thousands of such destructive 
encounters with ozone. 

Now for the news. Atmospheric scien- 
tists at Lawrence Livermore National Lab- 
oratory have performed new calculations 
that show chlorocarbons and nitrous ox- 
ide (another compound that destroys 
ozone) may have disintegrated about four 
percent of the ozone layer in the upper 
stratosphere over the last decade. But 
Don Wuebbles of LLL reported that other 
pollutants—mainly carbon dioxide and ni- 
trogen oxides—have replaced a nearly 
equal amount of ozone at lower strata of 
the atmosphere. 

The report, co-authored by Fred Luther 
and Joyce Penner, was funded by the En- 
vironmental Protection Agency. The stud- 
ies were carried out on LLL's Cray com- 
puter, one of the world's most powerful. 
The computer model tracked 133 chemi- 
cal reactions with 43 different chemical 
constituents. Typical of this computer ex- 
ercise is solving 2,000 differential equa- 
tions for each time slot-about a month. 
Wuebbles' model covered 189 years, 
from 1911 to 2100, using both historical 
records and future pollution estimates. 

Wuebbles cautions that any significant 
increase in the use of chlorocarbons 
could drastically reduce the ozone shield. 
Moreover, the shift in ozone concentra- 
tion that is apparently proceeding now 
could result in a rise in surface tempera- 
tures on Earth, because lower strata of 
the atmosphere are receiving more ultra- 
violet energy. This could have extremely 
undesirable consequences. 


Grapefruit seeds vs. insects 


Dr. Isao Kubo of the University of Califor- 
nia at Berkeley reported that extremely 
bitter substances called limonoids could 
be extracted from grapefruit seeds and 
other citrus-fruit waste products and used 
to counter insect pests, specifically the 
cotton bollworm and the fall army worm, 
which damage agricultural crops. Dr. 
Kubo says that 300 tons of the pesticide a 
year could be extracted from grapefruit 
seeds alone. The chemicals act by stunt- 
ing the growth of the insects, which not 
only cuts down on the amount of damage 
they can do, but makes them less resis- 
tant to natural parasites and predators 
and to difficult weather conditions. 


Taste, smell, and zinc 


Are you one of the 16 million individuals 
in this country who suffer from loss of 
the ability to smell odors? Then a report 
on the zinc connection to smell and taste 
disorders could be vital to your well-be- 
ing. A team from the Georgetown Univer- 
sity Medical Center's Center for Molecular 
Nutrition and Sensory Disorders, led by 

Continued 
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| Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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Don't let unwarranted speeding tickets 
spoil your vacation. Radar speed traps are 
more numerous than ever—and are set up to 
catch the average driver who strays only a 
few miles over the limit. 

To get the early warning you need, a 
superheterodyne radar detector is necessary. 
The Sharper Image sells one of the two top- 
rated superhets. According to tests conducted 
in May 1981, the GUL Superhet and the 
other leading detector are virtually identical 
in performance. 

But GUL offers a more competitive price. 


For a year's subscription to our catalog of innovative products, se! 


ONT LET SPEED TRAPS 
SPOIL YOUR VACATION. 


And the option of total concealment. The 
remote model (pictured) installs under your 
hood. Its small remote warning panel (2 X 1”) 
can be placed on your visor or dash. The easily 
installed dashboard model (not pictured) just 
plugs into your cigarette lighter and conceals 
under a kleenex box. Both models warn you 
of upcoming police radar with a flashing red 
light and audible beeper. Both measure 4 X 
3 X 4”. You get instructions, one year war- 
ranty and the nationally r harper 
Image 30 day return privilege. Unwarranted 
speeding tickets have expensive consequences 
—can even raise your insurance premiums. 
Drive through speed traps with new peace of 
mind. Order the finest radar security system 
on the road today. 


ORDER TOLL FREE. 

HS 206 Ва 1071201 8 5 т ‚| 
Credit card holders call toll free. Under- 
hood model #GU623 is $299. Dashboard ff 
model (GU622 is $229. Or send a check Ш 
(plus 4.50 delivery. Add 6% sales tax — ^ 
in CA. Please mention this magazine. a 


800 344-4444 = 


In Alaska and Hawaii 800 227-3826 bl 


a 
THES IMAGE * 
755 Davis Street, Dept. 8806 Е 
San Francisco, СА 94111 ©1982 The Sharper Image 


a dollar with your address. 


Telescopes trom Celestron’ 


Photographic and 
Visual Capabilities 


They Can Take You Places You’ve Never Seen Before 


Shown are five of Celestron's telescopes on a background photographed through a Celestron instrument 


Available At Your Local Camera Outlet. 


5" are available from 1 
Celestron 8 


chure o 


Celestron International 
2835 Columbia St., (Box 3578-PS2) 
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Torrance. CA 9 


Science newsfront 


[Continued] 


Dr. Robert |. Henkin, recently conducted a 
national "smell survey." The survey 
found that 16 million Americans were at 
risk because they could not detect the 
odors of escaping gas, leaking auto fuel, 
smoke from fires, even tainted food. Such 
persons often suffer severe weight loss 
because, without the tantalizing odors of 
food, they lose appetite. Loss of taste oc- 
curs frequently in such cases. 

Because abnormalities of zinc metabo- 
lism have been linked to such problems 
for years, the team also surveyed for zinc 
levels. When extrapolated by careful anal- 
ysis, their findings show that about one- 
quarter of those afflicted with smell and 
taste problems have abnormally low zinc 
absorption. Patients treated with supple- 
mentary zinc showed significant improve- 
ment within three to four months. That 
means that some four million individuals 
with this distressing syndrome might be 
helped with appropriate treatment. 


Ancient reactors and waste 


Two billion years ago, uranium-ore de- 
posits at Oklo, in what is now equatorial 
Africa's Republic of Gabon, underwent 
spontaneous fission. In effect, the site, 
now home of uranium mines, turned into 
a natural nuclear reactor. Fission contin- 
ued for some 500,000 years. Now scien- 
tists from Los Alamos Laboratory's 
Chemistry-Nuclear Chemistry Division 
conclude, after intensive study of the 
unique Oklo events, that the evidence of 
what has happened in the past two billion 
years bodes well for geologic nuclear- 
waste disposal. Their report says the 
"mere existence of these remnants of nat- 
urally occurring fission reactors attests to 
their remarkable stability for about half 
the age of Earth. They are a direct demon- 
stration of the ability to contain waste 
from nuclear reactors in Earth's crust for 
geologic periods of time." Important fis- 
sion products from the natural reactors 
actually have traveled less than 100 yards 
since they were formed. Moreover, the to- 
tal energy production at Oklo was some 
15 times the energy that would be gener- 
ated in a rock-buried nuclear-waste re- 
pository containing the entire 1980 U.S. 
inventory of spent commercial reactor 
fuel. The Los Alamos report states that 
"Oklo is, in many respects, directly analo- 
gous to proposed nuclear-waste reposito- 
ries." Radionuclides identical to those 
that will be buried in modern geologic 
sites—granite, salt domes, or whatever— 
were present at Oklo. The rocks that em- 
braced these materials have changed 
very little in the two billion years since the 
natural reactors operated. 


Steamed bread? 


You may well say "yech!" Nevertheless, 
Dr. Cho Tsen and co-workers at Kansas 
State University in Manhattan, Kan., say 
that the fragrant golden crust produced 
by oven baking at high temperatures for 
long periods may be an epicurean delight 
but it comes at the expense of nutritional 


value. They found that this treatment 
produces a chemical reaction, known as 
the Maillard browning reaction, that al- 
ters the chemical availability in bread of 
lysine, an important amino acid. The pro- 
tein value of bread is significantly in- 
creased if the bread is microwaved or 
steamed instead of baked. These cooking 
methods eliminate the Maillard reaction. 
Dr. Tsen also counsels that if you like 
toast, make it as light as possible for the 
same reasons. 


Weatherproofing 


Dr. James Griffith of the Naval Research 
Laboratory announces that a new family 
of easily cleanable, easily applied, weath- 
er-resistant coatings for homes and boats 
may become available to consumers. Dr. 
Griffith and his colleagues at NRL have in- 
corporated the element fluorine into poly- 
urethane molecules to make the coatings, 
which are dubbed, naturally, fluorinated 
polyurethanes. 

Unlike other high-performance coat- 
ings, these can be brushed or sprayed on 
pleasure boats, house sidings, automo- 
biles—which will appear to be permanent- 
ly waxed—and aircraft. The coatings have 
excellent resistance to weathering and 
sunlight, release soil readily, and are easy 
to clean. Their properties can be further 
enhanced by adding another kind of fluo- 
rinated polymer—Du Pont's Teflon. 

Dr. Griffith says that “in severe tests by 
the Navy, these coatings are performing 
extremely well." In one early test, a coat- 
ing weathered nine years of exposure to 
simulated sunlight, high humidity, auto 
exhausts, and other air pollutants. 


Advances in artificial blood 


Research in artificial blood, more than 20 
years old, seems close to fruition, accord- 
ing to Dr. Leland C. Clark Jr., a pioneer in 
the field at Children's Hospital Research 
Foundation in Cincinnati. Artificial blood 
substitutes for the oxygen-carrying role 
ofthe red blood cells in natural blood. It is 
injected into the body as a water emul- 
sion of chemicals called perfluorocarbons 
(PFC's), which can dissolve large 
amounts of oxygen, carry it through the 
body, and release it where needed. The 
Green Cross Corp. of Japan has con- 
ducted extensive, successful trials with a 
version called Fluosol-DA on patients 
who were hemorrhaging or in shock from 
accidents. But this compound has ade- 
quate shelf life only when frozen. 

Now, however, "the main problems of 
making a fully satisfactory artificial blood 
seem close to being solved," says Dr. 
Griffith. “Once they are, people can con- 
centrate more on new ideas that have 
come out of the work." For example, arti- 
ficial blood could be used to reach parts 
of the body that are temporarily deprived 
of red blood cells by a circulatory accident 
or blockage. In this way, it could reduce 
the area of heart muscle damaged by a 
heart attack, and the area of the brain 
damaged by a stroke. йз 


Imagine, while you're away—or asleep 
at home—a prowler rattles a door or win- 
dow while attempting to break in. Suddenly 
your house lights are ablaze—and he's off at 
а гш. 

He'll never know your lights were actu- 
ally turned on by a sound activated switch 
named AudioLite. 

AudioLite replaces any existing wall 
switch. When it hears a sound, it keeps 
lights on for any length of time you wish 
(from 7 seconds to 7 minutes). Its sound 
sensitivity can also be adjusted to any 
level—from a mere whisper to that of a 
shout. Each time it hears a new sound, it 
resets and begins counting over— so lights 


remain on while you're in a room. And tum 


off when you leave. There's also a full 
manual Or/Off setting. 

It's fun to turn on lights at the sound of 
your voice (or footsteps). Never fumble in 
the darkness for a switch again. And save 
money too—because lights you forget will 
shut off automatically. AudioLite is also a full 
range dimmer for added energy savings 
and mood lighting. Installs in minutes with 
just a screwdriver. Lasts longer than ordi- 
nary switches because it's all solid state. Not 
for fluorescent lights. 

One year warranty. Plus our 30 day home 
trial. Order 4 for the special price of $99. 
Protect your home with technology's newest 
thief stopper. 


HTSWITCH 
WITHEARS. 


ORDER TOLL FREE. 


Credit card holders call toll free. Or send 
a check. Order #5М653 for a set of 4 
AudioLites: $99 plus 4.50 delivery. Add 
sales tax in CA. 


800 344-4444 


In Alaska and Hawaii 800 227-3826 


THE SHARPER IMAGE 


Dept 8802 

San Francisco, СА 94111 01982 me Sharper Image 
For a year's subscription to our catalog of innovative products, 5 
send a dollar with your address, 


GRAIG. 


Systems” 


STAR VIEW MODEL 12K 
* Complete System 


* Easy to Install 
• Reasonably Priced 


*UPS Shippable 


Weight 125 Pounds 


• Моге than 100 


Channels Accessible 


THE STAR VIEW 12K SYSTEM KIT CONTAINS: 


*12 Foot Antenna 
*Azimuth Elevation Mount 
*24 Channel Receiver 
«лаг соте Noise Amplifier 


(May be ordered separately for $79.95) 


$2595.00 


Available through your local Craig Star View dealer * Call or wio for information * 


Dealership 


Route 3, Box 103G 
Pocahontas, Arkansas 72455 


inquiries welcome * Price subject to change without notice. 
H&R COMMUNICATIONS, 


INC. Subsidiary of Craig Corp 
Call 800-643-0102 
or 501-647-2291 
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8 YEARS 
FROM YOUR 
LIGHT BULBS. 


Imagine a light bulb that could last for- 
ever—saving you the money and frustration 
of bulb changing. Or, a bulb that burns with 
a cooler, softer glow that saves energy. 

Now all your existing bulbs can be 
this miracle bulb—when you own Lite- 
Saver" —a solid state micro chip that 
sticks to the bottom of any tungsten 
bulb. (Not for 3-way bulbs.) 


Model 1212 with Ag tread rear tires 


and 48" dozer blade. 


Lite Saver converts alternat- 
ing current (AC) to direct 
current (DC). Resulting in a 
cooler burning bulb that lasts 
up to 100 times longer. Soa 
normal 750-hour bulb will burn 
for 75,000 hours—or 24 hours a 
day for eight years! Used peri- 
odically, the same bulb may well 
last a lifetime. 

Since the amount of light is 
slightly reduced, you may want to 
increase bulb size—but you'll still 
ES energy consumption by up to 

0%. 

Lite-Saver saves millions of 
dollars a year for major hotel and 
restaurant chains. And each comes 
with an unprecedented 8 year 

warranty. 

Thomas Edison's home in Florida 
has always used DC lighting. No one 
knows how long the bulbs last there— 

they've been in continuous use since 1925! 

Try this set of 12 Lite-Savers. If not 
completely satisfied, simply return them 
after 30 days for a full refund. Call now, and 
let microchip technology turn all your lights 
into 8-year energy misers. 


ORDER TOLL FREE. 


Credit card holders may use ош toll free - 


numbers. Order #ME 753 for a set of 12 
Lite Savers. Or senda check for $32 plus 
2.50 delivery. Add $1.92 sales tax in CA. 


800 344-4444 


In Alaska and Hawaii 800 227-3826 


THE SHARPER IMAGE" 


755 Davis Street, Dept. 8811 
San Francisco, CA 94111 ©1962 The Sharper Image 


For a year's subscription to our catalog of innovative 
products, send a dollar with your address. 


NEW POWER KING 1212 


Today, when you need value and re- 
liability more than ever, Power King 
introduces the new Model 1212, the 
garden tractor for today's times. It's 
tough, versatile and good-looking, and 
priced hundreds of dollars under trac- 
tors with much less to offer. And the 
price includes a 42" rotary mower! 
It's today’s best tractor value! 

It's the newest in the rugged, de- 
pendable Power King line, built for 
hard work and plenty of it! With all- 
gear drive for more power and traction, 
and less gas! A quiet, 12 hp Kohler 
engine, 4-speed transmission and 
Hi/Lo transaxle combine to give you 
сата 
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ten working speeds. And it's versatile 
enough for big mowing jobs, dozing 
clearing snow, and more. It handles 
big garden chores, too. 

The 1212 has a rugged, stream- 
lined fiberglass body for good looks 
and durability. Easy to operate, with 
easy-change tools, too. And it's 100% 
American-made. 

See your Power King dealer for a 
test drive, or send $1.00 for descrip- 
tive brochure. Power King, 1005A-8 
Anoka Avenue, Waukesha, WI 53186. 


POWER KING 


ONE TOUGH GOOD LOOKIN TRACTOR 


Spiral-groove 
bearings 
smooth VCR operation 


d 


For long-playing video-cassette re- 
corders, smooth operation of the spin- 
ning disc that carries the tape heads 
iscritical for glitch-free pictures. Phil- 
ips, the giant Dutch electronics firm, 
turned to an unusual spiral-groove 
bearing for its eight-hour Video 2000 
VCR's. 

The 2000 head-disc motor (photo) 
hasa bearing in which one surface has 
spiral grooves (inset) only a few hun- 
dredths of a millimeter in depth. Rota- 
tion ofthe bearing surfaces produces a 
pumping action between the grooves. 
A lubricant in the grooves—gas, oil, or 
a grease—is pressurized without need 
of a pump, and acts as a very stiff 
spring. 

The result: no direct contact be- 
tween bearing surfaces, very low fric- 
tion, and no wear. 

Inthe early 1960's, little was known 
about the theory of spiral-groove bear- 
ings. After studies, Philips research- 
ers concluded that air lubrication, 
while suitable for some professional 
gear, was inadequate for the speeds 
and dimensions involved in consumer 
equipment. 

Philips worked with outside firms to 
develop a grease suitable for the spi- 
ral-groove bearing. Now, the company 
says, a high-stability, long-life bear- 
ing that operates silently can be man- 
ufactured relatively cheaply. 

—John Free 


Ы. 
4 Glass won't 
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Guardex Alarms stop burglars before they enter your home 


NO INSTALLATION 
Just plug the Guardex 8000 alarm system in, make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 


A BURGLAR'S BEST WAY IN IS THE WINDOW 
Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 

PROTECT EVERY WINDOW AND DOOR 
When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
or other equipment will remain on for a period of five minutes, 
then automatically turn off. 
POWERFUL ELECTRONIC SIREN 

The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected the built-in siren will start blasting for 90 seconds. At the 
end ot approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
siren will come on for another 90 seconds. If no other break-in 
Sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 


stantly resets. 

BATTERY BACK-UP 
Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


Dealer Inquiries Invited 


The Guardex 8000 Alarm System is walnut grain and dis- 
guised to look like a small stereo speaker (634" x 934" x B") 
and weighs less than 61⁄2 pounds. The rear view is pictured left. 


EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built-in exit delay шо you 
approximately one minute to lock up and leave the bullding 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 


THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


WARRANTY 


One year, 100% parts and labor when returned to factory post- 
paid. A five year extended warranty is available for a charge 


of $25.00. 
OUTSIDE SIREN 


The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from main alarm, they are available with 50 feet of 
wire for $29.95. (Connecting terminals are provided on the back 


of the alarm). 
30 DAY NO RISK TRIAL 

This is your opportunity to purchase an alarm system ае 
from the factory for only $239.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yoursaltl It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 days of receipt for a com- 
pes refund. To order your Guardex 8000 alarm, CALL TOLL 

REE to charge your credit card or send your check to 
Guardian Electronics, Inc. in the amount of $239.95 plus $4.95 
postage, handling and insurance. If you want the optional out- 
Side siren, add $29.95. Optional outdoor 7" x 10" metal Warming 
sign (stake not included) add $9.95. (California residents adi 
6% salestax.) If you require more information, call during 
California business hours Monday through Friday. 


Inside California call collect (213) 889-1414. 
Outside California call TOLL FREE (800) 423-5499. 


GUARDIAN алаят 
ELECTRONICS, INC.| mam 


31117 W. Via Colinas, Dept. PS1 Westlake Village, CA 91362 
€ Guardian Electronics, In. 1982 


"SAY, SMOKEY- 


Aclinic on cars by Smokey Yunick, America’s most famous mechanic 


Acceptable acceleration? 


I've had my 1979 Honda Accord into the 
dealer's shop many times under warranty 
and 11 times at my own expense to try to 
solve an acceleration problem. It simply 
refuses to accelerate in first and second 
gear up to an engine speed of 3,000 rpm. 
It's worst under light, gradual accelera- 
tion. Above 3,000 rpm it runs as smooth 
as silk. American Honda says only that the 
performance is "commercially accept- 
able." Can you prescribe a solution? 
Paul Teeter, Chesterfield, Mo. 


My understanding is that there is a provi- 
sion of the Magnuson-Moss warranty act 
that gives you a right to as many free re- 
pairs as necessary to correct a problem 
that was brought to the dealer's attention 
during warranty period. From your letter, 
I'm not able to diagnose the problem for a 
sure fix and be sure that fix would be le- 
gal. 


Drop in a diesel? 


We pull our two big travel trailers, 31-ft. 
Holidays, with old Cadillacs and a 1973 
454-cu.-in. Chevrolet—gas hogs. What do 
you think of dropping one of the new GM 
6.2-liter diesels into a Cadillac, a %-ton 
Ford Cub Cab, or maybe one of the Lin- 
coin Marks? Isn't the retrofit a better deal 
than $15,000 to $18,000 for a Chevy diesel 
pickup? 

AI V. Schenfisch, Medford, Ore. 


Don't you think you ought to wait and see 
how the new 6.2 does before you decide? 
Besides, it's probably hard to come by an 
engine. Is it a better deal? Maybe, just 
maybe. If the car you repower with a die- 
sel is in really good shape and you don't 
spend over $10,000, your plan for torque 
and economy to pull heavy loads might 
make sense. 


Air-conditioner cut-out? 


Your opinion, please, of the Passmaster 
air-conditioner compressor cut-out, 
which disconnects the compressor on ac- 
celeration. Is it worth the cost and instal- 
lation? 

H. C. Miller, Charleston, W.Va. 


Got a puny engine? If so, it's good. 


Confused computer 


My 1981 Buick Electra Estate wagon with 
torque-converter transmission, automatic 
overdrive, and computer command is a 
nightmare: It constantly and abruptly 
changes driving ranges, resulting in hesi- 
tation and loss of power. Even at 55 mph 
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on a flat road in "D" or "3," this crazy op- 
eration continues and leaves me in doubt 
about passing. Though it's a very unsafe 
car to drive, GM says all this is normal. 
Truman Smith, Baldwin, Md. 


Nonsense. I wish | knew a good fix, but I 
don't. If there is one, it's got to come out 
of Buick Engineering. If they won't re- 
spond, that leaves a lawyer or a trade. 


Too much vacuum? 


My 1977 Chevrolet Impala V8 (305 cu. in.) 
now has 36,000 miles. It started pinging 
on long trips at highway speeds about a 
year ago; now it's worse and even pings 
when | pull away from a stop light. My 
dealer checked everything—EGR, all vacu- 
um lines, PCV valve, timing, compression. 
It doesn't ping when it's cold, but the hot- 
ter it gets the more it pings. It doesn't 
overheat. After an hour at turnpike speeds 
it will even ping going downhill with the 
slightest acceleration. I'm going crazy try- 
ing to figure out the problem because it 
runs like a top otherwise. Super unleaded 
gas didn’t help at all. 

Kenneth W. Craig, New York 


You have too much automatic advance. 
Check the centrifugal, but I doubt that’s it— 
unless it's sticking or there's a broken 
spring. There's probably far too much 
vacuum advance at low vacuum. Check it 
closely. Crane Cams makes a good adjust- 
able vacuum advance. 


Wants freewheeling back 


I'm interested in learning if any American 
or foreign manufacturer is considering fit- 
ting new cars with the 50-year-old gas 
saver that allowed you to freewheel? Are 
there any freewheeling kits available? 
Pryor Taylor, Greenville, Ala. 


Not to my knowledge. That disappeared 
because it was dangerous and took metic- 
ulous maintenance. | don't believe it's for 
all drivers. On certain terrain it could be 
great, but it's rough on brakes. 


Likes water injection 


My 1969 Chrysler Newport Custom with a 
383-cu.-in. engine and 76,000 miles runs 
great, and l've kept a total record of every 
bit of maintenance on it for 12 years. | put 
a water injector on, and it runs better-no 
more ping. But you recently told a man 
that with water injection there would be 
shorter engine-component life. | don't 
want to harm my engine. 

F. Jilek, Chicago, Ill. 


The water may rust all the magnetic 


parts—valves, valve seats, cylinder bores. 
It causes some aluminum-piston oxida- 
tion and pitting, and it can get into and 
dilute the oil. Lots of times it shortens 
plug life. But these problems take a while 
to develop and, depending on the driving 
mode, it's a question of how much, how 
quick. 


Valves need adjusting 


My 1977 2.8-liter V6 Capri runs well most 
of the time. But when | take it on the free- 
way and keep it at 55 for a while, then slow 
down for an exit ramp or stop light, the car 
idles roughly and many times stalls. If | 
turn off the motor for a few minutes and 
restart it, the car runs fine. A tuneup at a 
garage and an inspection of the carbure- 
tor and choke did not solve the problem. 

Gino Businaro, Minneapolis, Minn. 


This engine has mechanical valve lifters. 
Intake valves should be set at 0.016, and 
exhaust at 0.018. If you don’t know how, 
find a Ford shop manual or Chilton man- 
ual for the procedure. 


Don't flush with diesel fuel 


Someone once told me that after draining 
the crankcase oil, the drain plug should be 
replaced, then diesel fuel added to flush. 
out the crankcase. The dirty diesel fuel is 
drained and clean oil is added. 
Can this practice harm an engine? The 
oil sure looks clean after this is done. 
Mike Johnson, Waconia, Minn. 


Don't do it. | know many have done it for 
50 years, but it's got bad odds. 


Cutlass doesn't cut it 


1 have a 1980 Cutlass LS with a 260-cu.-in. 
V8 and two-barrel carburetor. | am ex- 
tremely disappointed with its lack of pow- 
er. On long hills it will slow down from 55 
to 35 mph and require downshifting to 
second, even with no passengers or lug- 
gage. Performance on level roads is ade- 
quate. My dealer advanced the timing and 
replaced the accelerator pump, and the 
Sun analyzer says everything is okay. My 
gas mileage is 20 to 22 mpg on the high- 
way—very disappointing. However, if | 
could get reasonable power, I'd ignore 
the gas mileage. Would you recommend 
installing larger jets, or is there a better 
carburetor for this engine? 

Carl Wood, Sun City, Ariz. 


You can't change it to raise the steam— 
short of an investment that would be ri- 
diculous in a fix that would be illegal. 
Don't waste money on the car if it can't 
hack it. Swap—but next time drive a car 
before you buy it. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got а problem? Send it to: "Say, Smok- 
ey—", POPULAR SCIENCE, 380 Madison Ave., 
New York, N.Y. 10017. All letters are read, 
and those of widest interest are answered 
in this column. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not selected for publication. 


As you can see you can have a lot 
of fun in your Volkswagen Pickup. 

Or if you unload the fun? 

You can have 1,000 pounds of 
almost anything in your Volkswagen 
Pickup. 

Because we built it with a sturdy 
unitized body surrounding a tough 


Loads of fun. 


double-walled bed. 

But with all that heft can it still be 
fun to drive? 

Yes. 

You see we also built it with front- 
wheel drive, independent MacPher- 
son front struts, and a dual diagonal 
braking system. 
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Not to mention VW's fuel-injected 
overhead cam engine that can take 
this pickup from О to 50 in just 8.8 
seconds. 

Which means on top of every- 
thing else it gives you something you 
usually don’t get in a pickup. 

Pickup. 


Nothing else is a Volkswagen. D 


THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Now: instant 35-mm slides 


It was a typical big-corporation share- 
holders' meeting with officer after officer 
after officer reporting: president, chair- 
man, a couple of vice-presidents. On a 
huge screen, slide after slide depicted, in 
chart form, the state of corporate affairs— 
profits and losses, share of the market, 
balance of payments, capital expendi- 
tures, inventories, on and on. 

Then the president of Polaroid, William 
J. McCune Jr., spoke. “From time to time 
at our shareholders’ meetings, we share 
with you some of the fruits of our re- 
search and engineering activities before 
they are actually in production. One such 
prototype system...that we are preparing 
to market involves several different trans- 
parency films in the 35-mm format. These 
films are designed to be used in any exist- 
ing 35-mm still camera or instrument. 

"The system includes a...lightweight, 
low-cost processor and a simple, low-cost 
Slide mounter. Development will not re- 
quire a darkroom, washing, or precise 
temperature control. The processed films 
will be dry and can be handled immedi- 
ately. 

"And now," McCune continued, "I want 
to show you some examples of color- 
slide film...” 

That was how Polaroid introduced its 
revolutionary Polaroid 35 Autoprocess 
System for instant slides. The instant- 
transparency charts and graphs projected 
earlier had all been, as McCune proudly 
noted, "crisp and bright.” The color slides 
showed natural and true colors. 

At this time, there are three films. Two 
are black-and-white: one, continuous- 
tone for ordinary photography; the other, 
high-contrast for charts and other such 
graphic-arts uses. These will have an ASA 
rating of 200. The color-slide film, bal- 


anced for daylight, will have an ASA of 
40. 

Processing of the film, in a unit that has 
been described as “shoe-box size" and 
"looking like a film loader," takes about 
five minutes. The film is processed in one 
strip and can, if you wish, be rewound 
back into its cartridge for safekeeping. 

Is the new system based on an existing 
Polaroid technology? One-piece SX-70? 
Peel-apart Polacolor? Develop-in-the-car- 
tridge Polavision? 

Polaroid won't say. But here's what we 
think. SX-70? No. Polacolor? Six months 
ago we would have said yes. We knew— 
and reported almost two years ago [PS, 
Dec. ‘80]—that Polaroid could make an in- 
stant 35-mm color film using Polacolor 
technology. It uses that technology now 
for instant eight-by-10 transparencies. 
Here, in essence, a negative film is ex- 
posed in the camera, mated with a second 
sheet, and run through a set of rollers that 
squishes chemicals between the two 
sheets. The developed negative image 
migrates to the second sheet in positive 
form. The result is a color transparency. 

Is that how the new Autoprocess Sys- 
tem works? No. 

We think the new system is based on 
Polavision technology—the less-than-suc- 
cessful instant-movie system introduced 
five years ago [PS, Aug. '77]. In this addi- 
tive-color system, a series of microscopic 
stripes of color on the film itself—4,500 
per inch—act as filters to break up the im- 
age into its primary color components, 
which selectively expose the sensitive sil- 
ver halide emulsion beneath. After pro- 
cessing (simple silver development), a 
projection light shone through the black- 
and-white silver image regains the origi- 
nal colors, again by the filtering action of 
the colored film stripes. 

It is a technology that should lend itself 
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very well to both black-and-white and col- 
or films. And a simple cartridge, or cas- 
sette, can contain both the film and chem- 
ical pod needed to process it. 

Polaroid has not yet decided how many 
frames it will offer in a cartridge. But the 
price will be competitive with ordinary 
transparency film. And it will be available, 
the company promises, before the next 
shareholders’ meeting in May 1983. 


Dichroic enlarger 


The hard way to change the color filtra- 
tion in an enlarger when you're making a 
color print is to handle the actual filters: 
Take a БҮ filter out of the filter drawer and 
swap it for a 10Y, add a 10M, and so on. 
The easy way is to dial the filtration. But 
that usually takes an expensive enlarger, 
or one with an expensive dichroic color 
head. Now along comes the Spiratone 
60MC with a dichroic color head and con- 
tinuously variable 0-170 magenta, cyan, 
and yellow. Light is channeled through a 
color integrator and diffuser for even illu- 
mination. The unit uses a 12-volt, 75-watt 
lamp with a mirror (for cold light) and 
comes with a 35-mm negative carrier. It's 
$199.95 (without lamp or lens) from Spi- 
ratone, Inc., 135-06 Northern Blvd., Flush- 
ing, N.Y. 11354. 


Sun-powered XA1 


What's new about that Olympus XA1? No 
batteries, that’s what. A solar-powered 
selenium photocell runs the camera’s 
programmed exposure system, which 
sets both shutter speed and lens aperture. 
It's the third camera of the compact Olym- 
pus 35-mm series, following after the 
original aperture-preferred automatic XA 
and the programmed XA-2. These beauti- 
fully designed cameras, small enough to 
slip into a pocket, have had a well-de- 
served success. But with those models, 
when you run out of battery power, you 
run out of picture-taking power. 


Now! Learn on the latest... 


NRI training 


€ 82 VHE/UHE 35 cable channels 

€ 24-hour programmable 
channel selection 

€ electronic time display 

€ 4-speaker FM sound system 

© choice of three cabinets at 
student discount 


We've taken the finest, most advanced, most 
complete TV/Audio/Video course available and 
made it even better. Now NRI brings your training 
up to and even beyond today’s technology with the 
exciting, advanced performance Heath/Zenith 
Model 2501 TV. Now you can learn how to service 
even the latest circuitry on the most expensive TV 
sets as you assemble and perform experiments on 
your Heathkit/Zenith. Only NRI combines such 
complete training with such up-to-date equipment. 


Choice of Three Specialties 

And only NRI gives you the opportunity to 
specialize in any of three areas. You get the same 
complete training covering TV, audio systems, and 
video recorders, but you select your own specialty 
for practical, hands-on training. 

You can choose to build the Heath/Zenith 
color TV; specialize in audio systems and build 
your own AM/FM stereo system; or take your bench 


Choice of specialty training on TV, stereo, 
or VCR 


includes 25” 
Heath/Zenith color TV with _ 
state-of-the-art features 


€ 6-function infrared remote control 
@ space phone lets you answer or call from your chair 
€ microprocessor-controlled PLL varactor tuner 


training with remote-controlled videocassette re- 
corder featuring NRI training on videotape. No 
matter which specialty you elect, your practical 
training also includes experiments and demonstra- 
tions with the exclusive NRI Discovery Lab" and 
your own professional digital multimeter. All 
equipment is yours to use and keep. 


Learn in Your Spare Time 

No need to quit your job or tie up your 
evenings with night school...no classroom com- 
petition or rigid schedules. NRI trains you in your 
own home at your convenience. You're a class 
of one with complete course materials, practical 
training on the latest equipment, and the backing 
of a full staff of professional electronics educators. 
NRI brings it all to you 


The Professional’s Choice 

A million and a half students have already 
chosen the NRI way. And over half the practicing 
‘TV service technicians in the U.S. have advanced 
their careers with convenient home training. 
Among them, it's NRI 3 to 1 over any other school 
(summary of national survey on request). 


/ 


Free Catalog... 
No Salesman Will Call 


Get all the facts on complete, convenient 
NRI training. See all the equipment, look over 
complete lesson plans, check out our convenient 
time payment plans. And see the many other 
opportunities in fields like Microcomputers, Elec- 
tronic Design, Communications Electronics, and 
more. Send postage-paid card and see what ad- 
vanced training is all about. If card has been 
removed, please write to us. 


Practical training on a real state-of-the-art 
TV using professional equipment 


NRI Schools 
McGraw-Hill Continuing 
d Education Center 
e 3939 Wisconsin Ave. Я 
^ Washington, D.C. 2001 
НЩ 


We'll give you tomorrow. 


Monocoque 
motorcycle 


Radically new two-wheel 
design solves old problems 


By DAVID SCOTT 


This revolutionary motorcycle, 
dubbed “Booleroo,” boasts a total re- 
thinking of the traditional two-wheel 
concept. Present layouts are essen- 
tially 100 years old, says the designer, 
and can be faulted on front-rear 
weight distribution, poor steering 
performance and ride, nose dive on 
braking, and lack of luggage space. 
Eliminating those shortcomings was 
the goal for 29-year-old Trevor Innes, 
a London-based Australian engineer. 

Instead of the usual bicycle-type tu- 
bular frame, Innes uses a monocoque 
chassis based on a stainless-steel box- 
section beam, with the engine slung 
below. This lowers the center of grav- 
ity and gives a 50:50 weight distribu- 
tion, which improves handling. 

Rider and passenger sit in low back- 
rest seats within the 86-inch wheel- 
base, a foot longer than usual. The 
hollow chassis beam doubles as a 12- 
gallon gas tank. 

Innes also has a radically new ap- 
proach to suspension and brakes. 
Springs at both ends are not com- 
pressed under load, but expand. This 
avoids coil-bound jolts on full bump 
deflection. Says Innes: "It floats, soft 
and supple, to smooth out small 
bumps, and the action ofthe springs is 
progressive as they take up increas- 
ing forces under load and speed." 

Leading links in front replace the 
usual front fork. They're sprung by a 
pair of tensioned coils just behind the 
pivots and damped by 11-position de 
Carbon shock absorbers. The rear 
swing arms are triangulated, with the 
lower legs attached by horizontal coils 
and dampers to the chassis. 

There are two disc brakes in front, 
with one linked to the single rear disc 
for hand operation, the reverse of nor- 
mal coupled layouts. The foot pedal 
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Booleroo has car-like bucket seats on a 
low box-section chassis member that 
serves as gas tank. The bike hangs in sus- 


controls the second front disc. The ad- 
vantages? "You can stop safely on the 
steepest hill with both feet on the 
ground," says Innes. 

A trailing caliper on the rear disc 
adds to the Booleroo's anti-dive brak- 
ing characteristics. With the under- 
slung suspension layout the braking 
force tends to pivot around the rear 
axle and compress the spring, so the 
tail drops. The front drops at the same 


pension between wheel hubs, both on 
swing arms sprung by expanding coil 
springs (top) for greater range of travel. 


time, holding the motorcycle level. 

Present bodywork consists of ar- 
row-shaped fairing and a detachable 
trunk section large enough to stow 
two full-face helmets. These modular 
bolt-on parts allow the bike chassis to 
be readily converted for commuting, 
touring, special-duty roles, and differ- 
ent seating capacities. 

Innes says he has a few nibbles 
from potential manufacturers. йз] 


silver miniatures 


A complete collection of the 100 most significant stamps 
ever issued—each portrayed in remarkable 


micro-detail by The Franklin Mint. 


And you can acquire these sterling silver miniature stamps 
—at just $4.75 each by entering your subscription now. 


| Your eye is first attracted by the brilliance 

| of silver. But as you look closer, the lines 

| of an intricate design begin to take shape 
before you. Then, you place the sterling 
silver miniature under a magnifying 
glass—and there, in astonishing detail, is 
one of the world’s greatest stamps! 

This is the pleasure that awaits you 
with each new issue of The 100 Greatest 
Stamps of the World—as you discover 
the intriguing world of the minted mini- 
ature. A world that combines the beauty 
of solid sterling silver with the fascina- 
tion of painstaking detail in the tiniest 
possible area. 

This exciting new collection, to be 
produced by The Franklin Mint, will 
consist of 100 meticulously crafted mini- 
atures—each one portraying one of the 
greatest stamps of history. 


The rarest, most coveted stamps 


A panel of distinguished authorities on 
world philatelic issues has selected, out of 
the many thousands of stamps issued 
throughout the world, the 100 greatest of 
all. And these are the stamps that will be 


The worlds greatest stamps 


The 1869 United States 24 Inverted Center is one of the rarest of all American stamps. 
ti 


authentically re-created for this exceptional 
—and very beautiful—collection. 

Each sterling silver miniature will re- 
capture the stamp it portrays with abso- 
lute authenticity. You'll actually be able to 
see every detail of the American biplane 
on the 24¢ Airmail Invert. Every feature 
of Queen Victoria’s portrait on the Penny 
Black. And the winged headdress on the 
“Hermes Head” stamp of Greece. 

So that you will be able to study each 
miniature in close-up detail, a special 
magnifying glass and collector's tongs will 
be provided. And you will receive a 
custom-designed presentation case to 
house the complete collection. 


A limited edition 


The 100 Greatest Stamps of the World is 
being offered only until the end of 1982 
and will never be made available after 
that date. To acquire this collection for 
yourself, your family and for future gen- 
erations, mail the application on this 
page to The Franklin Mint, Franklin 
Center, PA 19091, by the advance sub- 
scription deadline of August 31, 1982. 


It bears the famous John Trumbull painting portraying the signing of the Decl 
of Independence. But through a printing error, the image is shown upside down 
stamp. (Silver stamp shown at left actual size; at right, enlarged to show fine di 


THE 100 GREATEST STAMPS 
SILVER MINIATURE COLLECTION 


Valid only if postmarked by August 31, 1982. 
Limit: One collection per person. 


The Franklin Mint 
Franklin Center, Pennsylvania 19091 
Please enter my subscription for The 100 Great- 
est Stamps of the World collection, consisting of 
100 finely detailed sterling silver miniatures, to 
be sent to me at the rate of two per month, at the 
guaranteed issue price of $4.75* per miniature. I 
will be billed for my silver miniatures prior to 
shipment. I will also receive a custom-designed 
presentation case, special magnifier and collec- 
tor's tongs at no additional charge. 
*Plus my state sales tax. 
and 25* for shipping and handling. 


Signature —— 
NV TIL SUSSCRIFTIGNE ARE SURIEGT TO EEE 


Mrs. 
Mis. 


Address. 


City 


State, Zip 
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Here's tough protection for the vehicle 
that carries the load—the car, truck or RV that 
performs under stress. 

Pennzoil GT Performance Motor Oil is a 
product of our long on-track experience. It con- 
tains the friction reducers that help that hard 
working engine of yours run easy, increase its 
efficiency. 

Pennzoil GT Performance Motor Oil. 

Protection. Quality. Efficiency. 


GT WITH IT! 


Moist fridge, 
dry freezer 
save food & energy 


Dried-out cheese? Wilted lettuce? A 
frost-free fridge costs more to run 
than you'd care to pay? Amana has an 
answer with its "twin system" refrig- 
erator. 

In standard refrigerators, one cool- 
ing coil is used for both refrigerator 
and freezer. So circulating air draws 
moisture from food in the refrigerator 
and forms frost on the coil. Amana's 
"twin system" has two sources of cold: 
a cooling coil for the freezer and a 
"wall of cold"—a plate at the back of 
the fridge (see drawing). Freon circu- 
lates through both the freezer coil and 
the "wall of cold." Since air from the 
two compartments is separate, the 
freezer stays dry and forms less frost. 
Automatic-defrost cycles are cut from 
every 16 hours or so to about every 
four days, claims Amana, saving en- 
ergy. And refrigerator air remains 
moist, to keep food fresh. Computer- 
designed insulation adds the finish- 
ing touch. 

The minimum yearly operating cost 
is about $43, compared with an aver- 
age of $55 to $65 for comparable 
units, says Amana. The 18-cubic-foot 
Model TSC-18E costs about $950.— 
Kathleen Brown 


Lights Kings, 8 mg. "tar", Û .7 mg. nicotine; Lights 100's, 9 mg. 
"tar", 0 „В mg. nicotine av. per cigarette, FTC Report Dec. '81. Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Yellow lines and just laid asphalt. 
Endless stretches of black ribbon that 
run all the way to where the sun disappears. ^ 
Its telephone poles and fence posts, $ 
you keep passin’ em one by one. "E 
Its those rows of corn, that sea of wheat. ; 
Tall trees blocking out the sun. 3 
It's 13 speeds in an overdrive gearbox. 9 

And a СВ handle 

when you've got the country music turned off. 
The road to Raleigh is a man 
who gets up when he wants to... 
goes to bed when he says. 
Pushes himself to the limit 

and then relaxes with gusto. 

He doesn't give a damn what you think. 
The road to Raleigh has 
the feel of hard rain 

and blowin’ snow. 

The light of a rising sun, 

the pale of a pea soup fog. 

It's got the smell of hot coffee. 
And the stench of diesel fuel. 


It's got the flavor you can only get 
When you're on the road to Raleigh. 


Take the road to flavor. 


75 years great. 
GM has been serving 
Americans with great products 
for almost seventy-five years. Best sellers. 
The result is that now GM has seven of 


the top ten best-selling cars in the U.S* 
Chevrolet’s Chevette, Citation, Impala/Ca mim and 
Camaro, Buick's Skylark, and Oldsmobile's 88 and Cutlass 


Supreme Coupe аге all winners, but they're just the tip of the 


iceberg, so to TA of GM value. 
We make all kinds of cars for all kinds of people. With all 
kinds of needs. 


7. 5 
Do 4 
Robert D. Sexton 

Quality Control 


But even so, some of you 
might be asking, “What have 
they done for me lately?" 

Well, GM's done a lot. 
In fact, we're not only 
the best, we're the best 
GM ever. 


First in technology. 
Start with technology. 
Nobody in the world spends as 
much as GM ($10 billion in 1981 
alone) trying to make your car 
better. This includes new pro- 
ducts, plants, and manufac- 
turing processes, as well 
as advances in metal- 
lurgy and aerodynamics, 
new power train con- 
cepts, and precision (CIN 
workmanship through Sy, 
= 


the use of the latest 
computers, lasers, anı 
robots. 


*Calendar year through May 1982. **The GM cars were: Olds Custom Cruiser, Olds Toronado, Buick Estate, Olds 98 (4-door),Olds Cutlass (wagon), Olds Omega (4-do 


Fuel economy, plus. 

Everybody needs fuel economy, and GM has done something 
(bout that, too. What with all the technological ae we've 
nade, we think we now offer the 
iptimum balance of room, comfort, and mileage 
hat people want. А 


Industry 
We're very -. that in the latest report Ø 
if the Insurance Institute for Highway Safety, 

GM had the eleven top-rated cars.** The report lie. 

=, cars according to the frequency with which they 
were involved in accident injury claims and covered 
1978-80 models. . 

We believe these results reflect not only our cars—their 
uality, size, weight, and design—but how and where 


am ey ame driven. t shows that our cars and customers 
: well together. Anew kind 
agg WB ga is of excellence. 
xus And there's something 
| else. We believe GM stands for 
something else in the eyes of the 


American public. 

It stands for excellence. 
And continued excellence. So 
that now, next year, and 
the years after that, we need 


always to be: 

the best GM ever. 1 
| MARK OF ЕХСЕЦЕМСЕ| 
Chevrolet 


We have the commit- 
ment to quality, the resources, 
and the track record. And be- 

* cause of these, we just happen to 


think we're the one company 

that can continue to meet the 

transportation needs of a chang- 

ing world better than anyone Pontiac 

else. c - 

Buick 

Cadillac 
GMC Truck 


û 
Richard Michael Caras 
ngineer 


hevrolet Caprice (wagon), Pontiac Bonneville (wagon), Olds Delta 88 (4-door), Pontiac Catalina (4-door), and Buick LeSabre (4-door). Source: Highway Loss Data Institute. 


PScar test & driving report 
GM vs. Europe: 


30+ mpg 
diesels 


By JIM DUNNE come to the great middle class of cars. 
PHOTOS BY GREG SHARKO Many diesels are available in the 
$10,000-$15,000 price range. Is a die- 
Which should you buy: a gasoline- sel engine a better value in a Pontiac 
powered car or one of those more cost- Bonneville, Oldsmobile Ciera, Peu- 
ly diesels that may make up the dif- geot 505 S, or Volvo GL? 
ference in fuel savings? The question To find some answers to that ques- 
is one that has been asked by econo- tion, PS assembled those four cars for 
my-car and luxury-sedan buyers for this month's test. They were carefully 
years. Now, at last, the diesel has Continued 


Qo ae 
>For comfortable 
economy (clockwise 
* from top): Volvo GL, 
~ Peugeot 505 S, Olds- 
mobile Cutlass Ciera, 
Pontiac Bonneville. 


E am 
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PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


Pontiac 
Bonneville. 
Volvo 

GL 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 


*Author's opinion 


— Peugeot 
>>» ی‎ ою ошо = TOP 


оор олом 
د د ی دم کہ کہ ی ی چ‎ = 


جج 


you need a caulk or sealant, 
try this new caulking sealant. 


It’s called Geocel Caulk- nary caulks. In fact, Geocel is every building material, so you 
ing Sealant. And it’s different twice as stretchable as silicone сап use it for wood to metal, 
from any caulk or sealant you’ve sealants, yet costs less. Geocel’s brick to concrete, and many 


ever used. Geocel is a unique adhesion is so good that it can other applications. 

elastomeric copolymer that even be applied to damp sur- So if you have better things 
penetrates into cracks to seal faces, and you can paint over it. todo than caulk—and recaulk— 
out water and weather like no Geocel adheres to virtually the same old places, try Geocel 
ordinary caulking can. Caulking Sealant. You may 


Expansion and contraction 
due to temperature changes 
won’t break a Geocel bond. 
That’s because Geocel stays 
pliable for years. It won’t dry 
up and crumble away like latex, 
acrylic, butyl and other ordi- 


never have to caulk or seal that 
place again. 


Send for our free “How to Caulk” 
booklet for energy-saving ideas. 


V. 


Chemically bonds to virtually 
any surface 


20-year life expectancy 


\ Geocel 


/ Geocel Limited, Inc. 
7 Р.О. Вох 398 
Elkhart, IN 46515 


Hitting the brakes: Pontiac Bonneville 
(left) shows front weight bias by locking 
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EPA fuel mileage (mpg) 


3 з 
ss £i 

ho Bor 

88 28 8 $a 
Highway 44 34 32 37 
City 27 23 26 29 
Calif. city 27 23 26 29 
PS fuel-mileage tests 
(steady-state mpg) 
35 mph. 50.4 368 44 54.6 
55 mph 38.4 317 321 367 


studied for such special diesel prob- 
lems as odor, noise, and start-up time. 
We found that diesel burners have 
come a long way, while their fuel econ- 
omy has remained outstanding. 

You can now buy a family-sized, 
mid-price sedan that will deliver fuel 
economy only dreamed of by small-car 
buyers just a few years ago. Even the 
V8-powered Bonneville delivered bet- 
ter than 30 mpg in our 55-mph econo- 
my tests, while the Ciera turned in an 


Olds Ciera (left) bested Volvo GL in high- 
speed-handling tests, but Volvo edged out 
Ciera in low-speed maneuverability. 
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up its rear shoes and producing the lon- 
gest stopping distance. Peugeot 505 S 


amazing 38.4 mpg with its V6 engine. 

One of the biggest surprises from 
the new diesels is their performance. 
The 16.7-second zero-to-60 run for the 
Ciera is better than the times of many 
gasoline-engine cars. And the 20-sec- 
ond average for the other cars is not 
nearly as slow as the 28—30-second 
times of diesels of just a few years ago. 
Here's how they fared in other 
areas. 

Noise: Overall, these cars are quiet- 
er than diesels of the past, with Ciera 
scoring the lowest sound levels of the 
four. At 66 dBA it was well below the 
69 dBA of Bonneville, the second qui- 
etest. It's also lower than many mid- 
price sedans with gasoline engines. 
The noise levels of Volvo and Peu- 
geot—70 and 72, respectively—were 
also well within the average range for 
gasoline-powered sedans. But noise at 
start-up on cold mornings is still a 
problem. Diesel rap is clearly audible, 
even to the neighbors. 

Cold starting: GM's diesels usually 
start without a hitch, but Ciera was a 
little balky and needed repeated 


Ciera's slightly greater propensity for 


body roll gave away what should have 
been a front-wheel-drive advantage. 


(right) squats on its soft suspension, pro- 
viding strange yet accurate handling. 


starts. Volvo and Peugeot were only 
slightly easier to start, but they did 
not quit once running. The Bonneville 
was truer to GM form and ran easily 
after cold starting. 

Smoke and odor: All four showed 
great improvement in this area over 
earlier models. They produced little 
smoke after warm-up, and, except in 
certain traffic situations, odor was 
negligible. 

Maintenance: There are no spark 
plugs to change, carbs to adjust, or 
ignitions to tune, but diesels still 
require more-frequent oil and filter 
changes. Finding fuel is only a minor 
problem compared with what it used 
to be. 

Caveat: Diesel power plants in mid- 
size sedans can cost $775 to $1,500 
more than a standard gasoline engine. 
If you're buying a diesel to conserve 
fuel and save on lower fuel prices, stop 
and think. The difference in price 
between diesel and unleaded gasoline 
is now negligible. If the only advan- 


“Nothing but Exxon motor oil for my baby.” 


*I love her. Got a motor that never There are five quality Exxon 
t misses a beat. So I treat her right. motor oils: Super-premium Uniflo. 

Igive her Exxon motor oil— 10W-40 and Exxon Ехігатм 10W-40 
. Exxon Extra, to be exact.’ for gasoline engines. And for both 

People all over have good gasoline and diesel engines, Exxon 

| things to say about Exxon motor Extra 10W-30, heavy-duty XD-3m 
oil. Fuel-saving Exxon Extra and есопоту-ргісеа Exxon Plus» а 
| gives tough protection. And it's There's an Exxon motor Look for Exxon motor oil [EXON 
; a good buy. that'sright for you. where you shop for oil. = 


Come and listen to the most famous 
names in jazz. Some time this year, 
somewhere near you, they'll be playing 
and singing their unforgettable sounds. 
Don't miss them. 


ESTIVAL 


Warning: The Surgeon General Has Determined 


©1982 BAW T Co. 


That Cigarette Smoking Is Dangerous to Your Health. 


Kings, 16 mg. "tar", 1 .1 mg. nicotine; Longs, 14 mg. "tar", 
1.0 mg. nicotine av. per cigarette, FTC Report Dec. '81. 
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Washington, D.C. Мау 29-30 
San Diego May 30-June 5 
Orlando June 4-13 
Philadelphia June 6-13 
Pittsburgh June 13-20 
Atlanta June 21-27 
Hampton. Va. June 24-27 
New York June 25-July 4 


Minneapolis, 
St. Paul July 12-18 


Cincinnati July 12-17 
Seattle July 30-Aug. 6 
Milwaukee Aug. 11-15 
Newport, Rul Aug. 21-22 
Chicago Aug. 30-Sept. 5 
Detroit Sept. 1-6 

New Orleans Sept. 15-19 
Houston Sept. 16-19 


Dallas/ 
Ft. Worth Sept. 23-26 


San Francisco Nov. 6-12 
Los Angeles Nov. 6-10 


Oldsmobile Ciera, Pontiac Bonneville, Peugeot 505 S, 
and Volvo GL—dimensions, specs, and test results 


Oldsmobile Pontiac. Peugeot 
DIMENSIONS (inches) Ciera Bonneville. 505$ 
Wheelbase 104.9 108.1 107.9 
Overall length: .. 188.4 192.7 186.6 
Overall height. ... ...... 571 
Overall width 68.3 
Track, F/R 57.5/56.4 
Ground clearance 
Front head room 
Front hip room 
Front leg room ~ 
Rear head room 
Rear hip room 
Rear leg room (min. j 
Rear knee room (min.) 
Couple distance 


SPECIFICATIONS 

Engine type ув Inline 4 turbo Inline 6 

Displacement (cu. in./L) 350/5.7 140.6/2.3 145/2.4 

Compression ratio 2161 211 23:1 

Carburetion Р! El FI 

Net hp @ rpm. @ 105 @ 3,200 80 @ 4.150 78 @ 4,800 

Net torque @ rpm i 200 @ 1,600 135.6 @ 2,000 98 @ 2,800 

Transmission 3-speed automatic — 4-speedautomatic — 3-speed automatic — 4-speed overdrive 

Axle ratio. 2.39:1 2.29:1 3.08:1 3.54:1 

Tire make Uniroyal Firestone Michelin Dunlop 

Tire type Steel-belted radial Stee-belted radial — Radial X SP4 radial 

1 

Tire size P185/75R14 75R14 175R14 185/70SR14 

Steering Power, rack and Ромег, recirculating Power, rack and Power, rack and 
pinion pinion pinion 

Overall steering ratio 17.51 171 17.81 

Turns, lock to lock 3.05 3.5 3.5 

Turn diameter (ft). 36.9 32.2 32.2 

Front suspension MacPherson strut, Independent, single Independent, modi- Independent, 
lower control arms, lower arm, coil fied MacPherson MacPherson strut, 
coil springs springs strut, coil springs coil springs 

Rear suspension Trailing arm and Salisbury, 4-link, ^ Independent, ѕеті- 4-link, live axle, 
track bar, coil сой springs trailing arms, coil Panhard rod, coil 
springs springs springs 


Famous soloists to big bands... 
come hear them all! 


Front stabilizer-bar 

diameter (in.) 0.87 0.98 0.85 0.75 
Rear stabilizer-bar 

diameter (in.) 0.79 None 0.63 0.62 
Trailer towing (max. Ibs.) .. Not recommended 2,000 2,000 3,300 
Trailer tongue weight (max. 

Ibs.) Not recommended 200 200 200 
Brakes Power, discidrum Power, discidrum Power, discidisc Ромег, disc/drum 
Brake swept area (sq. in.).. 270.6 307.7 349 398 
Fuel tank (gal.) 16.6 19.8 18 15.8 
Trunk space (cu. ft.) 16.7 16.6 13.8 13.9 
Liftover height (in.) 31.5 31.8 30.75 30.7 
Curb weight (Ibs.) 3,060 3,600 3,170 3,144 
FIR weight distribution (%) 63/37 54/46 54/46 55/45 
Basic price $9.157 $8,527 $13,570 $14,630 
Price as tested . $15,307 $15,108 $16,840 $15,456 
Major options on test car 

(over $100) 6-way seat $197, Vinyl top $220, 60/ S package (A/C, АМ/ЕМ stereo 

power locks $152, 40 seat $133, diesel cruise control, sun $323 
power windows. engine $924, AC roof, electric win- 
$235, rear defogger $675, cruise control dows, AM/FM cas- 
$125, V6 diesel $155, electric de- sette, electric anten- 
$775, wire wheel — fogger $125, power па, central locking, 
Covers $185, AM/FM locks $152, power ^ alloy wheels) 

$118, split seats. windows $235, AM/ $2,605, auto. trans. 
$133, А/С $675, FM stereo $209, $370, metallic paint 
Cruise control $155, wire wheel covers $295 

steel-belted tires ` $140, power seats 

$158, instrument $392, whitewall 

Cluster $142, 2-tone tires $157 

paint $194 


Count Basie Carmen McRae 
George Benson Gerry Mulligan 


Dave Brubeck Oscar Peterson 
Ornette Coleman Preservation Hall 
Ella Fitzgerald Jazz Band 
Stan Getz George Shearing 
Dizzy Gillespie Mel Tormé 
Benny Goodman McCoy Tyner 
Spyro Gyra Sarah Vaughan 
Herbie Hancock Weather Report 
Al Jarreau Joe Wiliams 
And many, many more. 


(Not all artists appear at every festival.) 


TEST RESULTS. 
Acceleration (sec.) 

0-60 mph 167 20.9 20.3 
Brake test (cool) 60-0 mph 

Stopping distance (ft) .. 166 163 145 

Pedal pressure (Ibs.) 140 120 145 
Brake test (hot) 60-0 mph 

Stopping distance (ft) .. 180 165 163 

Pedal pressure (Ibs.) 130 90 130 
Interior noise @ 60 mph 

(dBA). 66 70 72 
Handling test (mph). . . . 612 612 59.5 
Maneuverability test (mph) 27.5 28.3 28.2 


TEST CONDITIONS: Ambient temperature, 55°F; relative humidity, 65 percent; barometric pressure, 31 inches Hg 


Performance comparison with selected models 


Accel: Bre 60- M 
Mpg (city tion0-60 О трп Handling Noise @ 60 
driving) _mph (вес) (һоб (ft) ^ (mph) mph (ВА) 
1979 Olds Toronado Diesel V8 21 17.8 134 60 68 
1980 Audi 5000 Turbo 5 18 112 204 582 73 
1980 Datsun 200 SX 4 28 14.8 184 61 73 
1981 Oldsmobile Cutlass Diesel V8 23 228 208 58.4 72 
Write to PO. Box 2526 1981 Ford Granada V8 18 16.9 184 = * 69 
Highland Park, IL 60035 1981 Buick Century V6 21 156 181 g D 67 


or call 513-321-5557 
Specify city or cities. 


*Not tested due to inclement weather 


Ее xum (aa 


NOW... 
AT A DISCOUNT 
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Casio’s Ultimate 


Time Monitor 


The best of ДЕ 
both worlds from... £ 


CASIO 


Never before 
such a watch 
available at 
this low price. 


CHECK THE VALUE!!! 
TWO SIMULTANEOUS TIME ZONES — 
Unique dual display with digital and LCD 
watch hands allows you to view two бте || 
zones al one glance. And you can set the 
digital display for 12. ог 24 hour time, 
7 Time to the second, month. date 
SK are displayed clearly. 
TWO CALENDAR DISPLAYS — Monthly 
calendar display (this month and next 
“ant month) appears with a touch of the button, 
pre-programmed until the year 2029, 
PROFESSIONAL COUNTDOWN AND 
CHRONO — ideal for tallying minutes on 
your parking meter, conterence time, flight. (2 
approaches or anything you like. The ETTI 
graphic chronograph and countdown timer 
E functions alert you by sight and sound 
when the preset time is up. LCD hands 
coun indicate the minutes and second by one 
dune ши sweep per second (counterclockwise tor 
‘countdown timer). 1-hour chronograph 
records split/lap/time to 1/100 second, "98 
and 1st & 2nd place time and then 00:09. 
repeats. The countdown timer can be ESS) 
set for any time between 1 minute and этет 
1 hour. Time repeats with a press of a button 
THREE-MELODY ALARM SYSTEM — Three diferent melodies 
(Dixie, Greensleeves, Clementine) plus "Big Ben" tune at 
noon, wake you, remind you and organize your day. Or you 
сап substitute а 20 second signal for these computer 
melodies. Plus. . s water-resistant wonder has a nightlight, 
precision quartz accuracy to + 15 seconds per month, a 
long life lithium battery, one-year warranty and our 30-day 
money-back guarantee if not completely satisfied. 
TWO GOOD LOOKING STYLES — This beauty is available in 
two good-looking styles. The featherweight black resin case 
and band model AX-1 is available for $38.00. The dressy 
model AX-250 in chrome with stainless steel back and band 
is yours for only $48.00. 


CREDIT CARD HOLDERS 
MAY ORDER TOLL-FREE 


(800) 437-4385 


In North Dakota or if no answer, 
call (800) 835-2246 


On Же Ran 


107 Roberts Street, Department PS-8 
P.O. Box 67 Fargo, ND 58102 
Telephone (701) 232-9400 


To order, call the toll-free number above, or send a 
check or money order for the total amount plus $2.50 
for the first watch, $1.00 for each additional watch to 
cover shipping and insurance costs. For U.P.S. 

air delivery, add an additional $2.00. 

North Dakota residents add 3% tax. 
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ILLUSTRATIONS BY RUSSELL VON SAUERS 


Roominess, quietness, and smooth ride 
characterize all four of the test vehicles. 
All were rear-drive except Ciera, which is 
Oldsmobile’s version of the GM A-body. 


PS serviceability ratings 
How easy is it to service these cars? 
To give you an approximation of how 
difficult it is for a typical person to 
perform various service operations, 
we examine each test vehicle. The 
numbers mean: 1, very difficult; 2, 
difficult; 3, average degree of diffi- 
culty; 4, easy; 5, very easy. 


"y 
Master cylinder 
Windshield washer 
Engine oil 

Coolant 


Checking the engine 
Oil filter 
Oil fill 


Replacing hoses. 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


now 


Changing bul 
Headlights 
Taillights 

Front running lights 
Front parki 

Front dire 

Rear directionals 
Rear running lights 


aan svwnwan 


Checking fuses 
accessibility 
inging belts 


tage you'll have is fuel economy, you 
would have to do a great deal of trav- 
eling to justify the diesel's premium 
price. 


Oldsmobile Ciera 


This is the new GM A-body car that 
uses the X-body Omega chassis and 
running gear. The instrument panel 
combines European information—ta- 
chometer, voltmeter, oil pressure, and 
temperature—with traditional Ameri- 
can arrangement and convenience. Its 
ride is smooth, controlled, and just a 
little softer than that of the European 
cars, although with five passengers its 
ride turns bouncy and almost wal- 
lowy. (For more comments on Ciera, 
see our 3,000-mile test in this issue.) 


Pontiac Bonneville 


The idea was right—build a smaller, 
lighter-weight big car and conserve 
fuel—but something failed in the exe- 
cution. Bonneville’s ride is stiff, and 
its V8 diesel engine is too heavy for 
the chassis, The instrument panel is 
the same one Pontiac used in the Le 
Mans models; it looks dated compared 
with the other dash layouts. 


Peugeot 505 S 


No one has been in the diesel-sedan 
business longer than Peugeot. Few 
manufacturers build mid-size sedans 
as graciously comfortable and roomy. 
The seats are wonderfully oversized, 
soft, and shaped for comfort. The 505 S 
was the only model tested with inde- 
pendent rear suspension, which great- 
ly improves high-speed ride and com- 
fort. It was also the only model with a 
turbocharger, although acceleration 
from its smallish four-cylinder was no 
better than that of the others in the 
test. 


Volvo GL 


The Volvo GL has a solid feel that is 
typical of the marque. An updated 
instrument panel blends well with the 
rest of the no-nonsense interior. The 
six-cylinder engine is a VW design, 
and its slim shape makes mainte- 
nance the easiest in the group. The 
only car tested with a manual trans- 
mission, the Volvo has an overdrive 
gear that engages with the flick of a 
button on top of the shift handle. 


Author's choice 


The Ciera would be my top pick. It’s 
quieter, runs more smoothly, gets out- 
standing fuel economy, and is front- 
wheel drive. This could well be the best 
diesel automobile you can buy for 
under $25,000. ш 


` Dodg e introduces the 
"Four Wheeler of the Year.’ 


"Һе Power Ram 50 is one of the all-around great mini 4x4 
pickups to hit the market!’ Four Wheeler, Jan. 1982 
"...апу way you slice it, the Power Ram 50 is the best there is 
among small 4x4 pickups? Pickup, Van & 4WD, Jan. 1982 
“This is not a mini pickup like all the others from Japan but rather 
a mini 4x4 that rivals the power and performance of any (small) 
pickup you choose to stick it against? 

4 Wheel & Off-Road, Jan. 1982 
That's a sampling of what the experts have to say about the new 
Dodge Power Ram 50. Here are some key facts behind the raves. 
More hauling power than Datsun and Toyota. 
Power Ram 50 hauls the biggest standard payload in its 
wheelbase class. It's got the biggest engine you can get in а 
small 4x4 pickup. Most horsepower, most torque. Its indepen- 
dent front suspension shows you true grit over rocky terrain. 


Drive it yourself. Odds are you'll discover what the experts 


Dodge Power Datsun Toyota 

Ram 50 Sport — Sport 4х4 SR-5 4х4 
Engine, liters, cyl. 2.6 Four 2.2 Four 2.4 Four 
Horsepower @rpm 105 @5000 98 @5200 100 @4800 
Torque @rpm, Ibs.-ft. 139 @2500 127 92800 129 @2800 
Payload, Ibs. 1510 1400 1400 
Foal 8 epey 18.0 15.9 13.5 

| вох length, in. 81.5 73.4 72.2 

Steering type Power Manual Manual 


“Вазе sticker price excluding title, taxes and destination charges. Price as of 3-15-82. 


already know: in the tough world of 4-wheel drive, Dodge 
Power Ram 50 is the toughest small pickup of them all. 


Dodge Ram 50 4x2. Introducing a new, low-priced $ 
Dodge Ram 50 model, available in limited quantity. 61s 


Order now while supplies last. 


Winners: In 1981 Dodge Ramcharger won Four Wheeler 
magazine's "Four Wheeler of the Year” award. Now 
Dodge Power Ram 50 is 1982's winner, and Off Road 
magazine's "4x4 of the Year’ 


Now ' Sci жк Club gives you the best 


Take any 4l. 


as your welcome to 
Popular Sclence Book Club 


You simply agree to buy just two more books of your choice within 
a year from the hundreds of handyman selections offered each year. 


4401. How to Be Your Own 4403. How to Work With 
Home Electrician Concrete & Masonry 
Now you can do it yourself and do it right in every area of home repair and improve- 


ment. The acclaimed Popular Science Skill Books make it easy—even for begin- 
ners—to start and finish all kinds of projects like a pro. Just look it up and get the il- 
lustrated answers you need. Everything from emergency repair procedures to tips on 
buying materials to planning, building, and installing your own brand new projects. 
Get the specific homeowner’s how-to you need! 
Were án ed ih tr 9 That's what Popular Science Book Club із all about. As a Club member, you have the op- 
{ portunity of seeing hundreds of brand new, hard-to-find handyman books published 
each year. These include the best how-to books from publishers all over the coun- 
In with many original custom-written Popular Science Books, commissioned 
specially for the Club and offered exclusively to the membership at discount. 
Yes, as a member of PSBC you can save up to 50% and sometimes more on many 
special bargains offered each year...books on: home repair and improvement, house 
building, wiring, plumbing, concrete, masonry, woodworking, workshops, furniture 
building, appliance repair, cars and car repair, electronics, machines, technology, in- 
sulation, energy savers, and much more. 


Each hardbound Skill Book is in handy 6:4" x 9%” format! 


i 


4423. Remodeling Your 
Kitchen & Building Your Own 
Cabinets 


4415. How to Do Your Own 4417. Heating Your Home 4416. Home Guide to Solar 4411. How to Do Your Own 4428. Bricklaying and 
Home Insulating With Wood Heating and Cooling Painting and Wallpapering Stone Masonry 


4426. Working With Plastics Е E s 4413. Basic Car 4414. Homeowner's Quick- 
Maintenance and Repairs Repair and Emergency Guide 


“Look through the Popular Science Skill Books when you need help with 


specific tasks, these patient teachers who don't mind how many times you If card is missing use coupon, or write to: 


go back over the page can be almost as rewarding as a friend in the 


business.” 


pees cee Box 2006, Latham, N.Y. 12111 


leal in do-it-yourself home repair and improvement! 


ior $100 "LE G 


$35.50 
iblished at$8.95 each. Value 


How Your Club Works 

st, you get four of the hardbound Popular Science Skill Books shown here for just 
plus delivery and handling. Simply mail the attached card or use the handy 
pon. Send no money—your books will be sent right away. 
en, about every four weeks (13 times a year), you'll receive a Club Member's bulletin 
scribing the current main selection and alternate books also available. In addition, 
to 4 times a year, you may receive selected mailings on seasonal products of special 
erest to the membership—many at giant bargains! If you want the current main 
ection only, do nothing. It will be sent automatically. If you don't want the main How to Bold 
ection, or want alternate books, or no books, simply indicate your wishes on the 
ndy form that comes with the bulletin and return it to us by the date shown. Club 
ilings are carefully scheduled to assure you of at least 10 days in which to do this. 
t in the unlikely event that you don’t have 10 days, and you receive an unwanted 
ection, you may return it. 
er receiving your joining shipment, your only obligation is to buy two more regular 
ections or alternates in the next year. After that, membership may be cancelled at 
y time, by either you or the Club. 
Ib books are comparable in every way—paper, printing, binding, jacket—to original 
plishers’ editions, yet you may save up to 50% and sometimes more on many 
a ced each year in the Club. To become eligible for these bargains, mail the 

today! 


ach book features hundreds of show-how illustrations! 


м Guide to How to Build How to buld your How to make your own 


iCal ТЕГ 


4425. How to Bulld Your 4408. How to Bulld Your 
Garage & Carport Gabi or Modern Vacation 
SSSR сира mai торлу: 


7 


any d] books юг$]00 EA 


as your welcome to Popular Science Book Club 


Please accept my membership in Popular Science Book Club, as de- 
scribed in the ad, and send me my four Skill Books (listed by number in 
the boxes below). Bill me later for just $1.00 plus del and handling. 
My only obligation is to buy ае two more regular Club selections 
within a year. A small charge for delivery and handling is added to all 
Club shipments. PS/H28Q 


Name 
Address 
City 
State Zip. 


Offer valid only in USA and Canada and only for new members. 
Prices slightly higher in Canada. 


Ruality is uniformly excellent. Each book is 
itten by a top author in the do-it-yourself field and 
'h is well illustrated. '* 


Dolt 


How Havoline Supreme can help you 
get the most out of your car. 


Proven protection up front. 


Backed by improved mileage. 


Whether you change your 


own oil or someone else does, 


there are some important 
things you should know 
about Havoline Supreme. 
First of all, Havoline 
Supreme has a Texaco- 
developed, balanced 
additive system with a 


built-in, special friction fighter. 


And its multigrade rating 
offers the convenience ofall- 


year-round, wide-temperature 


range protection. 
Havoline 
gives you proven 
р оп. 
The final test ofa motor oil 
comes under actual driving 


conditions. Havoline Supreme 


has proven it delivers the 
kind of protection needed in 


€— 


tough, high-speed state trooper Listento 
cars and severe stop-and-go anexpert. 
driving in New York Top Indy 500 
City taxis. qu^ driver Tom 
Havoline “oe MÀ Sneva calls 
helps save Havo) ine Supreme a “very 
gasoline sophisticated oil...one that a 
Fuel economy ess; Prudent car owner should 
proved it. Compared to a con- e le au lar p 
ventional motor oil, Havoline Bhouldn t p T 


398 24 li 


Supreme, with its special friction- 
fighting additive, helps save ^. 
gasoline. e 
Havoline is 

diesel tested 
Ifyou озуп а diesel, we 
have good news. Havoline¥ 
10W30 has the API-SF/CC 
rating required by most 
А engines like yours. And it's 
been proven in punishing f 
diesel-powered taxis. 


TEXACO 
® 


You can trust your car 
to the products with the Star. 


PS 3000-MILE TEST 
OLDS CIERA 


Cutlass Ciera sports the clean lines that 
set new standards in big-car aerodynam- 


A state-of-the-art diesel 
plus a wind-cheating body 
equal incredible mpg 


By JIM DUNNE 


Five years ago, when the diesel car 
was a comparative rarity, a highway 
truck stop was the owner's only fill-up 
oasis. Today, that has changed dra- 
matically. Diesel fuel is now carried 
by thousands of service stations. Al- 
most as dramatic has been the change 
in the automobile diesel engine. Die- 
sels used to be known for sluggish per- 
formance, smoky exhaust, and noisy 
operation. Now performance is as 
good as with some gasoline cars: Ex- 
haust pipes no longer belch black 
smoke, and the noise levels, at least 
inside the car, can be as low as or low- 
er than those in many conventionally 
powered sedans. 

Examples of these improvements 
are found in the Oldsmobile V6 diesel 
I just drove for 3,000-odd miles. It 
starts quickly, even in freezing 
weather; the pickup from zero to 60 is 


ics. Its slick body shell echoes a rethink- 
ing of the formerly stodgy diesel image. 


quick enough to keep up with city 
traffic; and at speeds over 30 mph, you 
can't tell the difference in noise levels 
between it and a gasoline-powered 
model [PS car test, this issue]. More 
important, the fuel economy of the 
diesel is as good as its reputation. I 
averaged better than 30 mpg in real- 
world, mixed city and highway driv- 
ing with the Oldsmobile five-passen- 
ger Ciera sedan. 

Ciera is Oldsmobile's version of 
GM's 1982 front-wheel-drive A-car 
line. Its body is new and is bigger 
than the X-car body that shares virtu- 
ally all its chassis features. It's a com- 
fortable mid-size sedan that is aimed 
by Olds to compete with a lineup of 
solid, high-quality imports such as 
Volvo, Audi 4000, Toyota Cressida, 
and Datsun Maxima. 

Ciera's instrument panel is one of 
the most attractive and easy to read of 
any U.S.-built car. Gauges are set in 
circular dials in front of the driver, 
while the radio and heater controls 
are within easy reach just to the 
right. 

The Ciera ride ranks among the 
best of American front-drive cars, 


which, until now, have leaned toward 
the extra firm. Still, with a full com- 
plement of passengers the Ciera ride 
deteriorates, becomes spongy, and be- 
gins to affect driving control. 

At high speed, Ciera's directional 
stability is not precise. The driver 
must make continual adjustments 
with the steering wheel to follow a 
straight line. 

Fuel economy is still a standout fea- 
ture in diesels. I got an honest 30 to 31 
mpg in hard highway driving. In the 
city, with no regard on my part for 
conserving fuel, mileage dipped 
slightly to 28 mpg. 

One ofthe reasons for the V6's econ- 
omy is the speed of the engine. Olds 
made certain that the engine need not. 
go above 2,000 rpm in any type of le- 
gal driving. That decision follows re- 
search that shows a slow-running en- 
gine is a key to high fuel economy. In 
most cars, the engine runs at 2,500 to 
3,000 rpm on the highway, sometimes 
faster. With Ciera, at 55 mph the en- 
gine loafs at 1,750 rpm. 

Compared with the gasoline en- 
gines in this car—the standard 151- 
cu.-in. four and the optional 173-cu.- 
in. V6—the V6 diesel, at 262 cu. in., is 
oversize. But the extra displacement 
is just what is needed to make up for 
the low power output of the diesel. 
Horsepower is 85 at 3,600 rpm; torque 
is 165 at a slow 1,600 rpm. That puts 
the diesel in the same ballpark as the 
90-horsepower gasoline four and 
above the gasoline V6 in torque at its 
rated 145. In zero-to-60-mph accelera- 
tion, the Ciera averages 16.7 sec- 
onds—on a par with the gasoline 
four. 

In the complaint area, I found two 
that will bother an owner who is ac- 
customed to gasoline engines. 

The smell of the diesel exhaust got 
to be annoying at times, especially 
when backing up or when running the 
car in an enclosed space such as a 
parking garage. 

Diesel maintenance is different 
from that of the gasoline engine, too. 
It calls for an oil and filter change ev- 
ery 5,000 miles. Also, the size of the 
battery can make a difference in re- 
placement costs. It’s bigger than a 
standard battery used for gasoline en- 
gines—750 amps versus 465 amps. In 
certain cold-weather areas two bat- 
teries are recommended. That setup is 
available as an option with the Ciera 
diesel. 

Temperatures during the extended- 
mileage test were not much below 
freezing. And although I had little 
trouble starting the engine in cold 
weather, I recommend the optional 
engine-block heater for cars that will 
be used in northern climates. ш) 
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The world’s most 
VERSATILE and USEFUL 
home tool! 


STAPLE GUN 


SHOOTS 
ASTAPLE 
WHEREVER YOU'D 
„| DRIVE A NAIL! 


This versatile hand tacking tool 
makes home repair and im- 
provement jobs a breeze! One 
squeeze, it's nailed the fast, 
easy one-hand way — with 
other hand free to hold material 
in place! All-steel with patented 
jam-proof mechanism for life- 
time [ugged dep dependability and 
trouble. fee peri 'ormance. Avail- 
able at leading Hardware, Home 
Center & Discount Department 
Stores Everywhe 


271 Mayhill Street, Sad 


Commodore VIC-20 
Computer 


$209 -r 


(When you buy 6 tape programs) 


You get this full sized extra featured 
computer with color, sound, music, 
66 key expanded typewriter key- 
board and extended level 11 basic 


for only $209 (list price $299) when 
you buy 6 tape programs! We stock 
more programs and accessories than 
anyone! IMMEDIATE REPLACEMENT 
WARRANTY! 2 to 7 days delivery! 
Order Now! 


15 DAY FREE TRIAL 


Protecto Enterprizes 
Box 550 * Barrington, IL 60010 
Phone Orders (312) 382-5244 
Write for Free Catalog 
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DETROIT REPORT 


By JIM DUNNE 


Topaz sighted 


А 1983% Mercury Topaz coupe was 
caught on the streets of Detroit before its 
introduction date. Its more sedate-looking 
Ford twin is called the Tempo. Topaz fea- 
tures a less sporty, more formal six-win- 
dow layout. They will both be four-seater 
front-wheel-drives, with a 2.3-liter engine 
with high-swirl combustion chambers. 
Ford officials have also hinted that Toyo 
Kogyo may build a diesel power plant for 
the as-yet-unlaunched duo. 


Sunfire? 


That's one of the proposed names for 
Pontiac’s mid-engine P-car, the sporty 
two-seater that GM will probably intro- 
duce in the fall of 1983. It's far too early for 
an official christening, and the P-car's 
name is the least of Pontiac's worries. 
"We figure to pay the cost of this one off 
in a hurry, once it gets into production," a 
Pontiac official told PS. "Our main con- 
cern up until now was why it was taking 
management so long to give us the green 
light." A high-production drive train will 
be used, and should make the unique 
model one of GM's most reliable. 


Speedier diesels 


Auto makers are turning to turbochargers 
to perk up the performance of high-mile- 
age diesel engines. The latest to get into 
the act is Volkswagen. The 1983 Rabbit 
will have a turbocharged diesel that 
promises to improve 0-60 performance 
from 20 seconds to less than 15. That 
would make the VW as quick as most 
American gas-powered V8 sedans. 


DeLorean tangle 


The DeLorean affair lies tangled in finan- 
cial arrangements that probably won't 
bring the high-styled sports car back into 
production. But that does not diminish 
DeLorean's feat of producing a complete- 
ly new design in a totally new factory by a 
company outside of the established auto- 


motive fraternity. What went wrong? It 
was probably the large scale of the 
project. Specialty sports cars that sell for 
$25,000 are not high-demand items. The 
market seemed to reach a saturation 
point after a year or two. Also, a some- 
what depressed U.S. economy probably 
contributed to the collapse of an already 
ambitious sales schedule. 


Turbine trucks 


GM expects the turbine engine to soon 
reach a point in its development where it 
will be a better engine for commercial ve- 
hicles than the stalwart diesel. This could 
happen within the next 10 years, if current 
work on ceramic turbine parts proves suc- 
cessful [PS, March]. The use of ceramics 
in place of exotic metal alloys provides 
safer high-heat levels for combustion, 
simpler production techniques for parts, 
lighter weight, and probably lower pro- 
duction costs. Strangely, the focus has 
shifted away from the use of turbines in 
automobiles, even though GM's latest 
test turbine seems to be the right size for 
an automobile—putting out less than 100 
horsepower. Ceramics in this engine re- 
place one third of the engine's alloy parts, 
and are used in the areas of concentrated 
high heat and corrosion where previously 
only exotic alloys of cobalt and chrome 
could withstand the severe conditions. 


Buyers want protection 


That's the conclusion the Chrysler Corpo- 
ration drew after checking with new-car 
shoppers. Sure, they want quality, good 
fuel economy, and product value. Those 
are things to be expected in all cars. But in 
addition, they want a "long-lasting, trou- 
ble-free car," with a warranty that lasts as 
long as their finance contract. That's why 
Chrysler has gone to the five-year or 
50,000-mile power-train-and-sheet-metal 
warranty on all its cars. In addition, 
Chrysler will provide all scheduled main- 
tenance for that period. The extended 
warranty, which is being matched by oth- 
er makers, is the latest move by the car 


companies to improve new-car sales. 
Buyers should note that this development 
coincided with the halt of factory rebates 
оп 1982 models. 


GM restyles A-cars 


Disappointed with the sagging sales of its 
newest front-drive cars—Celebrity, Centu- 
ry, 6000, and Ciera—GM is quickly prepar- 
ing new sheet metal that will set the cars 
apart from other GM lines. Major changes 
include new front fenders, grilles, hoods, 
taillights, and greenhouses. A GM com- 
petitor recently observed that there is too 
much sameness in the A-car lines—they 
not only look like other GM cars, they are 
almost indistinguishable from each other. 
The new styling program will add variety 
to the body lineup, and may be used se- 
lectively instead of by all four divisions 
equally. In one version, the Celebrity had 
a Camaro-like front end and a six-window 
greenhouse under a fastback roof line. 


Rear drive to stay 


GM is stretching out its changeover 
schedules for rear-wheel-drive sedans. 
They'll be around until at least 1985, ac- 
cording to the latest information. The G- 
body sedans such as Malibu and Cadillac 
deVille will have rear drive through that 
date. While the cars are slated for front- 
wheel drive in 1986, there is still some 
doubt that GM will abandon its present 
drive trains even then. 


Buick port injection 

Instead of the throttle-body injection sys- 
tems used on many GM V8 and four-cyl- 
inder engines, Buick will have a port-in- 
jection system for its high-performance 
231-cu.-in. engine within a year. The pros 
and cons of throttle-body injection versus 
the port type are evidently unresolved at 
GM. For the most part, the throttle body 
offers a simpler, more centralized system, 
while port injection provides more pre- 
cise fuel metering to each cylinder. It's 
possible that each system will be used se- 
lectively on future GM cars. At Cadillac, 
both systems have been used extensively 
in production cars. There the throttle 
body is favored for its smoothness and 
simplicity, while the port injection is the 
choice for superior performance. 


J-car power increase 


Chevy and Cadillac will substitute a two- 
liter, four-cylinder engine for the 1.8-liter 
currently used in their J-cars, Cavalier and 
Cimarron. The change, to take place this 
year, will give the two cars a much- 
needed boost in performance, yet barely 
affect fuel economy. While the two-liter 
engine is merely a slightly enlarged ver- 
sion of the 1.8, the addition of fuel injec- 
tion gives it better control over fuel con- 
sumption, in addition to a higher relative 
power output. Meanwhile, Olds, Buick, 
and Pontiac will use a 1.8-liter overhead- 
cam engine as the substitute for the cur- 
rent 1.8-liter in their J-cars. Power output 
of that engine is said to be on par with the 
two-liter Chevy and Cadillac unit. 


PUBLIC NOTICE! 
Finder's Fee Paid For 


MUST LIQUIDATE 


AT FAR BELOW DEALER COST! Liquidation Inventories! 
Energy-Saving, Variable Speed 


52” Ceiling Fan 


CTORY PERFECT! 


We are authorized liquidators of con- 
sumer products that must be quickly 
sold at drastic price reductions for 
reasons such a: 


Overproduction. Last year's model. 
Economic recessi 


1-800-328-0609. Only proc 
perfect operating condition will 


Costs ` 

about as 

little to run 

as a 100 watt bulb. 
Can pay for itself 
with energy savings! 


; . 28-pole 
motor for smooth operation. 
No TV or radio interference. 


Pre-wired for 
installation uali 
of center errific 


Ap value! 


Nationally advertised fans by LESLIE-LOCKE 


Beauty and elegance in a highly practical, energy- 
saving device! Keeps you cooler in summer and 
warmer in winter. Easy to install yourself. 


Manufacturer's overproduction made it necessary to liquidate this large inventory of ceiling 

fans at a drastic price slash! Actual manufactured cost was over $100.00. Now you can buy 

two or three and save HUNDREDS of dollars! With these fans in your rooms at home, busi- 

ness offices, store or factory areas, you can enjoy all their energy-saving economy 

year ‘round comfort . . . to the utmost. They can pay for themselves over and over 

In summer, use the variable speed feature (from 60 to 150 rpm.) to increase the fan speed. 

The cooling breeze: уу you to cut down on air conditioning. You can save up to 56%* in 

energy costs! The large 52" diameter sweep of the blades provides movement of air for an 

entire room . . . up to 14,000 cubic feet per minute of air delivery! 

In winter, you can lower your thermostat all season long! Save on fuel bills and stay warm 

and comfortable. Here's how: As the heated air rises to the ceiling, the slow-moving fan 

gently recirculates the warm air downward again. As a result, you get more "mileage" and 

comfort out of that heated air. It's wonderful! 

This is not one of those cheaply made, lightweight plastic models you find at cut-rate prices! 
igh quality, heavyweight unit that compares with the BEST on the market! The 

solid blades are expertly crafted of selected hardwood. The brass plated housing and blade 

brackets add golden highlights of beauty. The "heart" of the fan is a highly dependable, 

28-pole motor with all metal construction and double sealed ball- 

bearings for smooth, quiet operation. The motor is direct dive! — Manufacturer's 

Suggested Retail: 


Not friction drive. No pulleys, no belts to wear out. 
DESIGNED FOR ADDITION OF LIGHT FIXTURE! $ 
These fans add a distinctive aura of charm and elegance to any 333. OO 
room, any decor. And you can easily install a center light fixture 
(not incl.) with 8" dia. globe. Wiring is there for quick hookup. T THEY GO AT 
@ All necessary hardware included for do-it-yourself installation. 
ө Can use wall rheostat (not incl.) to operate in high ceiling rooms. 
© Average electric use is about the same as 100 watt light bulb. 
€ Maximum watts of 170. Shipping weight approximately 33 Ibs. 

*For official sources of data, phone us Toll-Free, 


ind chestnut brown models. 
for information. 


Includes 5 Year Limited Warranty! 
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BITS & BYTES 


By JOHN FREE 


— 


been a spectacular 
surge of new mod- 
els and accesso- 
ries: 

® Digital Equip- 
ment Corp., the 
leader in mini- 
computers, rolled 
out its $3,500 Rain- 
bow 100, a com- 
puter with both 
eight- and 16-bit 
microprocessors. 
The dual proces- 
sors enable the 100 
to run hundreds of 
established CP/M 
programs, plus 
newer software be- 
ing introduced for 


Bubble-memory portable 


A high-tech microcomputer that fits into 
an attaché case with room to spare is be- 
ing marketed by Grid Systems Corp. 
(Mountain View, Calif.). Ultracompact 
computers aren't new, and they usually 
need a separate TV monitor. But Grid's 
Compass Computer (photo above) has a 
built-in 320-by-240-bit-mapped display 
for alphanumerics or graphics. With its 
magnetic-bubble memory [PS, Oct. '79], 
the 9'4-pound Compass has 256K (kilo- 
bytes) of nonvolatile (permanent) memo- 
ry—more than many 5'4-inch floppy-disc 
systems for other personal computers. 
With no moving parts, bubble memories 
are immune to the dust contamination 
and mechanical problems of discs. 

The 4%-by-3'-inch amber display is а 
flat-panel type [PS, June '81]. For text, 24 
70-character lines can be displayed from 
the 57-character typewriter keyboard. 
Compass's 16-bit Intel 8086 microproces- 
sor is combined with an 8087 floating- 
point arithmetic processor to speed com- 
putations. The portable computer has an 
impressive 256K of RAM (random-access 
memory). 

Aimed at corporation executives, the 
$8,000 Compass also has a built-in 1,200/ 
300-baud modem for phone links, and 
several standard interface circuits for pe- 
ripherals. Grid is offering its own busi- 
ness-oriented software, plus a central 
computer network accessible by tele- 
phone for software distribution, data stor- 
age, and electronic mail. 


More micro mania 


Seemingly triggered by last year's entries 
in the personal microcomputer field from 
IBM and Xerox [PS, Nov. '81], there's 
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the IBM and other 
16-bit micros. DEC's 100 has a black-and- 
white CRT display and room for, two 
floppy-disc drives. The DEC Professional 
series offers $4,000 and $5,000 16-bit ma- 
chines with 256K of memory and optional 
five-megabyte (five million character) 
hard-disc storage. 

© A Japanese-made series of micro- 
computers for small business is being 
marketed by the BMC (Business Micro- 
Computer) division of Technology Group, 
Inc. (Carson, Calif.). Models that sell for 
$7,000 to $11,000 feature color graphics, 
floppy-disc drives, keyboard, and dot- 
matrix printer in one desk-top package. 
The computers use a Zilog Z-80A (eight- 
bit) microprocessor with 64K to 128K of 
RAM. The high-end model has 10-mega- 
byte hard-disc storage. A module adapts 
BMC's models for 16-bit operation. 


9 That daisy print wheel above—han- 
dled incorrectly by the “petals,” inciden- 
tally-goes into the new Diablo 630 ECS 
printer. The Xerox division (Hayward, Cal- 
if.) supplies original equipment to many 
manufacturers, so the unusual printer 


may be turning up in many medium- and 
high-end packages. The double rows (up 
to 96 characters per row), plus vertical 
print-wheel movement, deliver over 400 
characters from a standard-size wheel. 
You spend less time changing wheels to 
get special characters. 

9 Olivetti's M20 computer is based on 
the 16-bit Z8001 microprocessor. It's a 
desk-top unit with a high-resolution 12- 
inch graphics display (512 by 256 pixels) 
and built-in mini-floppy-disc drives. Using 
new 64K memory chips, the maximum 
memory is 512K (Ye megabyte), twice that 
of IBM and Apple Ill models, says Olivetti. 
Base price, with 128K RAM and one 320K 
disc drive, is $2,965. 

© Hewlett-Packard's newest all-in-one, 
the HP-86, lists for $1,795 and includes a 
monitor, 270K disc drive, dot-matrix print- 
er, and 128K of memory (64K RAM, ex- 
pandable to 7 megabyte). 

€ Sony's SMC-70 64K personal com- 
puter starts at $1,475 without monitor or 
disc drives. A module enables it to mix 
graphics with TV images from videodiscs 
or VCR's. 

@ Japan's Shinshu Seiki, a Seiko sub- 
sidiary and maker of the popular Epson 
printer line, has introduced a 3.5-pound 
briefcase-size micro, the HC-20, with a full- 
size keyboard. 


Books and software 


Recent arrivals from Sybex (2344 Sixth 
St., Berkeley, Calif. 94710), which is pub- 
lishing microcomputer books to rival the 
flood of new hardware, include: 

© Alan Miller's Pasca/ Programs for 
Scientists and Engineers ($16.95 in soft- 
cover). Included are pragrams for curve 
fitting, vector and matrix operations, nu- 
merical integration, and the gamma and 
Bessel functions. Although not written in 
Apple Pascal, all the needed functions 
seem to be available in that version. 

9 Rodnay Zaks's From Chips to Sys- 
tems: An Introduction to Microprocessors 
($14.95, softcover). This book details 
four-, eight-, and 16-bit micros with dia- 
grams and easily understood language. 
Emphasis is on chips themselves, but sev- 
eral chapters cover programming. 
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International Gran Prix, a clever arcade- 
like race-car simulation from Riverbank 
Software Inc. (Smith’s Landing Rd., Box 
128, Denton, Md. 21629), runs on an Ap- 
ple II/II plus. The screen (photo) simulates 
five international road circuits with all the 
bell-and-whistle features you can think of. 
| always crack up on a Monaco hairpi 
turn. It's $30 on disc. 


Build your own computer for $79.95 


Imagine building your own computer 
for only $79.95! 

That’s exactly what you can do with 
the ZX81 kit. It comes with all the parts 
you need and complete diagrams and in- 
structions for putting it together. All you 
have to supply is soldering iron, solder, 
and a screwdriver. Plus, of course, a little 
bit of work. 

But you get a lot more than several 
hours of kit-building fun. You also get a 
surprisingly powerful personal computer. 
The ZX81 hooks up to any TV for a 32- 
character by 24-line display (we provide 
the connecting cables). You can also use a 
standard cassette recorder to store your 
programs (again, we provide the cables). 

Most important, you get a BASIC pro- 
gramming language that’s powerful 
enough to challenge and interest the 
most experienced programmers. The 
ZX81 can handle multidimensional string 
and numerical arrays. It has full mathe- 
matical functions accurate to eight deci- 
mal places. Single-key entry for every 
command. Syntax error detection, de- 
bugging codes, and easy editing. Plus 
features that are ideal for creating games, 
such as 20 graphic symbols, continuous 


display, and random number generator. 

he ZX81 can be expanded too. You 
can increase the memory from 1K to 16K 
with our Memory Module for $49.95. 
And you get a comprehensive manual 
that completely documents the capabili- 
ties of the ZX81, and teaches program- 
ming from the ground up. 

In short, you get all the features that 
have made the Sinclair ZX81 the fastest 
selling personal computer in the world. 
And you get the satisfaction and fun of 
building it yourself. 

A few years ago, this kind of computer 
power was simply unavailable to the 
individual. Even today, most personal 
computers are too expensive to buy for 
personal use. 

But the ZX81 kit can be yours for only 
$79.95. Take advantage of this unique 
offer today. To order, send the coupon 
along with a check or money order. Or for 
faster delivery, call our toll-free number 
and use your MasterCard or VISA. 

To order call toll free: 800-543-3000. 


Ask for operator #509. In Ohio call: 800- 


582-1364; in Canada call: 513-729-4300. 
Ask for operator #509. Phones open 
24 hours a day, 7 days a week. Have your 


ыч , a € NS =9 
The Sinclair ZX81 personal computer kit 


MasterCard or VISA ready. 

These numbers are for orders only. If 
you just want information, please write: 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua, NH 03061. 

ADCODE clai 
EAIA 
QTY. AMOUNT 


PRICE* 


ZX81 Kit 


16K Memory 
Module 

| Shipping and 
Handling 


*U.S. dollars 


Sinclair technology is also available in Timex/Sinclair 
computers under a license from Sinclair Research Ltd. 


sinclair 


PS report: zooming with 
Pentax's new 
autofocus SLR 


Press one of the two buttons on the 
35-70-mm zoom lens and you hear a 
little whir. It's the sound of the lens's 
built-in electric motor moving the 
lens elements in search of perfect fo- 
cus. As you look through the view- 
finder, the misaligned elements of the 
rangefinder's split image align, and 
the whirring ceases. A tiny green di- 
ode lights up in the bottom of the 
viewfinder. A just-audible electronic 
bell tinkles in your ear. Can there be 
any doubt? The lens is in focus. 


You have just witnessed the wiz- 
ardry of the new Pentax ME-F, the 
first autofocus 35-mm SLR in actual 
production. Other production cameras 
with focusing systems are either 
rangefinder models with non-inter- 
changeable lenses or focus-indicating 
SLR's [see “Viewfinder,” PS, June], 
which merely tell you when you're in 
sharp focus. 

If you can remember to turn on all 
the right switches (auto-exposure 
mode, electrofocus button, audio focus 


indication, lens power switch), the 
ME-F is totally automatic. With the 
Pentax f/2.8 35—70-mm zoom, that in- 
cludes autofocus. (With other, lenses, 
the ME-F is focus-indicating; that 
green diode lights up.) The lens has 
its own motor and power supply: four 
AAA cells (see photo). Five contact 
points (visible above the batteries) 
transmit instructions from the cam- 
era's brain to the lens's muscle. 

The information on which those in- 
structions are based comes from a 
module under the rapid-return mir- 
ror. Here, 25 percent of the light 
transmitted by the lens filters 
through the partially silvered mirror 
to two rows of silicon sensors. When 
contrast is equal on both rows, the 
subject is in focus. The lens, which has 
been racking back and forth for as 
long as four seconds, will stop at that 
point. If there is not sufficient scene 


contrast, the lens may just keep whir- 
ring helplessly. In that case, you focus 
manually—it's easy. I found the ME-F 
pleasant and well designed, al- 
though—unavoidably—bulky and 
heavy. Pictures were excellent. With 
the 35-70 zoom, the ME-F lists for 
$997 (but actual selling price may be 
close to half).—Everett H. Ortner 
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Coming to America? 
Japan's instant camera 


A Japanese instant camera in the United States, to com- 
pete with Polaroid and Kodak? Not for at least two years, 
says Fuji. Nonetheless, its F-10 model, one of two recently 
introduced in Japan, has only English words molded into 
or inscribed on its plastic body. Both models are products 
of Kodak technology, licensed to Fuji, and the two cam- 
eras, one folding and one bulky, look much like Kodak's 
new Kodamatic models [“Viewfinder,” PS, April]. 

POPULAR SCIENCE bought an F-10 with flash in Japan, 
and we tried it out. It is a nicely designed all-plastic cam- 
era with a 100-mm f/12.6 two-position zone-focusing lens. 
It is powered by four AAA cells. It weighs one 1b., 11 oz. 
(with batteries), 10 oz. more with flash. There are standard 
lighten-darken controls on both camera and flash. So far, 
nothing exciting. The film, however, was very impressive, 
producing wonderfully accurate colors. Does the camera 
take Kodak film? Perhaps out of xenophobia, the Fuji F-10 
not only rejected our Kodak PR-10 film but locked its gears 
and refused to function afterward. In Japan, our F-10 lists 
for 15,800 yen—about $65; the flash adds about $30. The 
50S model, which folds and has a built-in flash, lists for 
Y28,800—about $120.—E. H. O. 
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Mobil Hl costs more than Valvoline, 
Quaker State and Pennzoil put together, 
because of the way it's put together. 


stay liquid longer 
under a wider tem- 
perature range. 

In fact, Mobil 1 
will keep protecting 
your engine up to 
500*F above and 
it'll help get you 


This typical mol- 
ecule in Mobil 1* is 
the reason why 
Mobil 1 lubricates 
better, cleans bet- 
ter and protects 
your engine better 
than conventional 


Typical molecule in Mobil 1 
Ф Carbon atoms Hydrogen atoms 


oils can. started even down 
Conventional at 35°F below. 
oils like Quaker And Mobil 1's 


special molecular 
composition is also 
the reason Mobil 1 
saves gas com- 


State, Valvoline 
and Pennzoil are 
made up of thou- 
sands of different 


molecules of pared to conven- 
widely varying size, tional oil and won't 
length and shape. need changing for 
Whenever your 25,000 miles (or 
engine gets hot, one year which- 


the smaller mole- CR UE E ever comes first"). 
cules can evapo- g & D So change to 
rate while some of Mobil 1. You can't 
the larger mole- | find a better motor 
cules can oxidize oil, and you can 
and stick to engine bet your molecules 
Parts. | on that. 

Mobil 1 mole- "Add oil as needed. New car 


ú ©) owners follow warranty instruc 
cules are “custom ©) tens Diese! owners follow 
built” to just the £ 


manufacturer's instructions. 


right length | Mobil El.The oil 
and shape so they that saves you gas. 
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What makes this radar detector ~ 
so desirable that people 
ingly wait months for it? | 


used to w 


Anyone who has used a conventional passive radar 
detector knows that they don't work over hills, around 
corners, or from behind. The ESCORT" radar warning 
receiver does. Its uncanny sensitivity enables it to pick 
up radar traps 3 to 5 times farther than common de- 
tectors. It detects the thinly scattered residue of a radar 
beam like the glow of headlights on a dark, foggy road. 
You don't need to be in the direct beam. Conventional 
detectors do. Plus, ESCORT's extraordinary range 
doesn't come at the expense of more false alarms. In 
fact, ESCORT has fewer types and sources of false 
alarms than do the lower technology units. Here's how 
we do it. 


The unfair advantage 

ESCORT's secret weapon is its superheterodyne 
receiving circuitry. The technique was discovered by 
Signal Corps Capt. Edwin H. Armstrong in the military's 
Quest for more sensitive receiving equipment. ESCORT's 
Varactor-Tuned Gunn Oscillator singles out X and K 
band (10.525 and 24.150GHz) radar frequencies for close, 
careful, and timely examination. Only ESCORT uses this 
Costly, exacting component. But now the dilemma. 


The Lady or The Tiger 

At the instant of contact, how can you tell a faint 
glimmer from an intense radar beam? Is it a far away 
glint or a trigger type radar dead ahead? With ESCORT 
it's easy: smooth, accurate signal strength information. 
A soothing, variable speed beep reacts to radar like a 
Geiger counter, while an illuminated meter registers fine 
gradations. You'll know whether the radar is miles away 
or right next to you. In addition, the sound you'll hear is 
different for each radar band. K band doesn't travel as 
far, so its sound is more urgent. ESCORT keeps you 
totally informed. 


The right stuff 

ESCORT looks and feels right. Its inconspicious size 
(1.5Hx5.25Wx5D),cigarlighterpowerconnectorandhook 
and loop ог visor clip mounting make installation easy, 
flexible, and attractive. The aural alarm is volume ad- 
justable and the alert lamp is photoelectrically dimmed 
after dark to preserve your night vision. And, a unique 
city/highway switch adjusts X band sensitivity for 
fewer distractions from radar burglar alarms that share 
the police frequency while leaving K band at full strength. 


Made in Cincinnati 
Another nice thing about owning an ESCORT is that 
you deal directly with the factory. You get the advantage 


of speaking with the most knowledgable experts avail- 
able and saving us both money at the same time. Further, 
in the unlikely event that your ESCORT ever needs re- 
Pair, our service professionals are at your personal 
disposal. Everything you need is only a phone call or 
parcel delivery away. 


Corroborating evidence 

CAR and DRIVER “Ranked according to perfor- 
mance, the ESCORT is first choice . . . it looks like 
precision equipment, has a convenient visor mount, 
and has the most informative warning system of any 
unit on the market . . . the ESCORT boasts the most 
careful and clever planning, the most pleasing packag- 
ing, and the most solid construction of the lot." 

BMWCCA ROUNDEL . . . “The volume control has a 
‘silky’ feel to it; in fact, the entire unit does. If you want 
the best, this is it. There is nothing else like it" 

PLAYBOY . . . “ESCORT radar detectors . . . (are) 
generally acknowledged to be the finest, most sensitive, 
most uncompromising effort at high technology in the. 
field" 

PENTHOUSE . . . "ESCORT's performance stood out 
like an F-15 in ey of Sabrajets" 

AUTOWEEK .. . “Тһе ESCORT detector by Cincinnati 
Microwave . . . is still the most sensitive, versatile 
detector of the lot" 

The acid test 

There's only one way to really find out what ESCORT 
is all about. We'll give you 30 days to test it for 
yourself. If you're not absolutely satisfied, we'll refund 


your purchase as well as pay for your postage costs to 
return it. In fact, try an ESCORT and any other detector 
of your choice. Test them both for 30 days and return 
the one you don't like. We're not worried because we 
know which one you'll keep. As further insurance for 
your investment, ESCORT comes with a full one year 
limited warranty on both parts and labor. This doesn't 
worry us either because ESCORT has a reputation for 
reliability. We know that once you try an ESCORT, 
radar will never be the same again. So go ahead and 
do it. Order today. | 


You don't have to wait 
Just send the following to the address below: 
О Your name and complete street address. 
C How many ESCORTS you want. 
CJ Any special shipping instructions. 
C Your daytime telephone number. 
CJ A check or money order. 


bei 


Visa and MasterCard buyers may substitute. 
their credit card number and expiration date for 
the check. Or call us toll free and save the trip 
to the mail box. 


CALL TOLL FREE. . . . 800-543-1608 
IN OHIO CALL........800-582-2696 


ESCORT (Includes everything). . . . $245.00: 
Ohio residents add $13.48 sales tax. 


Extra speedy delivery 
If you order with a bank check, money order, 
Visa, or MasterCard, your order is processed for: 
Shipping immediately. Personal or company 
checks require an additional 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


O CINCINNATI MICROWAVE 
Department 816 
One Microwave Plaza 
Cincinnati, Ohio 45242 


Optical disc 


can store an encyclopedia 


New recorders capture 
images, computer data, or 
audio for instant playback 


By JOHN FREE 


Imagine slipping an iridescent optical 
disc from a jacket labeled Encyc- 
lopedia Britannica. The Britannica’s 
43 million-odd words and some 30,000 
illustrations have been compressed 
from bulky book volumes onto one disc 
as a spiral pattern of microscopic pits. 
Put the disc in a player, tap commands 
on a microcomputer keyboard, and 
reference information appears on a 
TV screen. 

Discs and machines with this in- 
credible storage potential will soon be 
marketed. Unlike the play-only opti- 
cal videodisc machines for entertain- 
ment now in stores [PS, July ’80], new 
optical digital discs can both record 
and instantly play back information— 
just like magnetic tape and disc 
machines for computers. 

But optical digital discs have 10 to 
100 times the storage density of these 
magnetic media. Now it’s practical to 
store images of documents in digital 
form: A business letter is optically 
scanned and converted into digital 
bits—electronic ones and zeros. Then 
these bits are recorded—often as mi- 
croscopic pits—on an optical disc. 
Since bits on discs can be transformed 
back into the original letter almost 
instantly, documents are rapidly ac- 
cessible by computer. 

Bits stored on the disc can also be 
encoded X-ray or conventional photos, 
TV pictures, voice messages, electron- 
ic mail [PS, Sept. ’80], or torrents of 
computer data from a geological oil 

Continued 


High-density optical-storage disc, paten- billion bits of information on two sides— 
ted by these RCA researchers, holds 100 enough for an entire encyclopedia. 
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survey, among many other examples. 
Mass-storage optical digital discs are 
eagerly awaited by businesses and 
institutions buried by information 
flowing into their offices in all of these 
forms. 

In a small room at RCA Laborato- 
ries in Princeton, N.J., I watched 
RCA’s optical digital recorder demon- 
strated as a TV “frame grabber.” 
Touching a big, five-foot-long glass 
tank, I could feel the disc motor whir- 
ring inside. “Let’s try it here,” said 
researcher Dr. Robert Bartolini, push- 
ing a button while viewing a broad- 
cast program. The recorder clicked 
and whirred as servos backtracked. A 
color TV image Га just viewed live 
was frozen on a monitor. 

Later, Bartolini detailed how a 
disc’s 100-billion-bit storage capacity 
could hold an entire encyclopedia set. 
“It looks as if the optical recording 
field is really blossoming,” Bartolini 
said, indicating that most computer 
firms are working on optical storage 
hardware. 

About 30 companies are developing 
optical-digital-disc systems. Included 
are giants such as IBM, Xerox with 
Thomson-CSF, Eastman Kodak, and 
RCA, and Toshiba, Matsushita, and 
Hitachi in Japan. The current focus is 
on developing disc materials with the 


long life needed for archival storage. 
Although thin-metal films that can be 
pitted by lasers are a prominent medi- 
um, photographic film, organic dyes, 
and plastics that blister or contain 
light-sensitive metals may also be 
suitable. Most disc projects have been 
secret. 


Terabyte memory 


Mass storage with optical digital 
discs involves huge numbers. An opti- 
cal disc can store about 50 billion bits 
per side. (A common data-storage 
term, the byte, requires eight bits, or 
the memory space for one alphanu- 
meric character.) International Re- 
source Development Inc., a Norwalk, 
Conn., consulting firm, recently con- 
trasted the capacities of optical discs 
with conventional storage. Costs and 
quantities needed for storing 100 bil- 
lion bits of data are compared: 


Medium Quantity Cost ($) 
Magnetic 80 200-mega- 40,000 
disc byte packs 
Computer 90 tapes (2,400 1,350 
tape ft., 6,250 bits/in. 

8-track) 
High-densi- 2,400 ft. (2-in. 100 
ty magnetic tape) 
tape 
Optical One 12-in. disc 10 
disc 


The $10 cost of an optical disc is 


projected. Actually, only one firm at 
this writing is marketing optical 
discs. Drexler Technology (Mountain 
View, Calif) charges several thou- 
sand dollars for its evaluation discs. 
The low price is foreseen with full- 
scale production in the mid-1980's. 

Hard magnetic discs are stacked for 
compactness and read with multiple 
heads for fast access to data. Manufac- 
turers of optical-digital-disc systems 
are devising jukebox-like packages, 
too. Àn optical scanner (see box) for 
each disc surface ensures split-second 
playback of data. Such stacked optical 
discs make compact terabyte (trillion 
byte) storage memories feasible. 
About 1,000 optical discs should be 
able to store the contents of the 
National Archives. 


Video vs. digital 


While the technology going into 
optical digital discs is similar to that 
used for optical videodiscs, there are 
several important differences. The 
videodisc standardized by N.V. Phil- 
ips and MCA starts with a glass 
master disc. A video signal, like that 
broadcast from TV stations, switches 
a sharply focused laser beam on and 
off. A spiral pattern of pits that vary in 
length is created on the master after 
processing. 


WE'RE NOT JUST ANOTHER 
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FLASH IN 


JAPAN. 


Its true that Nippondenso Spark Plugs come factory-installed on millions 
of Suzuki, Yamaha, Kawasaki, and Honda motorcycles; as well as in 
Toyota, Subaru, Mazda, and other Japanese cars and trucks. 


But then ND plugs also meet the factory specifications for major 


American and European makes as well. 


In fact, Nippondenso is a leader in electi 
everything that moves on wheels. 


ronics technology for just about 


So if you thought ND plugs were just for Japanese machines...have we 


got a flash for you. 


NIPPONDENSO 


The Fastest Growing Spark Plug 
in America. 


Additional steps provide metal discs 
used to stamp out the plastic Laservi- 
sion copies sold in stores. During the 
production process, a speck of dust big- 
ger than the micron-size (millionth of 
a meter) pits can contaminate a disc. 
In optical-disc players, a laser beam 
reflected from the spiral disc tracks 
creates light pulses of varying dura- 
tion. The highly reflective metal area 
between the pits produces these 
pulses. 

That dust speck can screw up the 
video signal briefly. You might see it 
as a black scan line in the picture. The 
light flashes from the disc surface are 
actually decoded as a frequency-mod- 
ulated (FM) signal by the player’s 
electronic circuits. 

Now contrast the requirements and 
technology for an optical digital disc. 
The disc surface might have a thin 
coating of tellurium, an element that 
melts at relatively low temperatures. 
A solid-state laser in the recorder- 
player can deliver 50-mW bursts of 
light to melt pits in the metal. The sig- 
nal to create these pits is in an on-off 
digital format, more condensed than 
video signals since it requires only the 
presence or absence of a short pit on 
the disc. 

The signal encoding these pits 
might be a TV picture of a photo from 
an encylopedia. In that case, a speck of 
dust on the disc might create an 
acceptable if irritating glitch in the 
picture. For computer data—say, a 
satellite-transmitted update of your 
credit-card records—however, that 
dust speck or micron-size blemish on 
the disc would be disastrous. 

To avoid data distortion, optical dig- 
ital recorders use an error-detection 
technique. Philips, a pioneer in both 
video and digital optical discs, calls its 
monitoring method “DRAW” (direct 
read after write). Before it is encoded 
with data, part of the laser beam used 
to “burn” pits into a disc is split off. 

This second beam can be used to 
monitor what has just been written on 
the disc. By comparing this data with 
the original information, errors are 
detected. Another section of the disc 
can then be used to store the data 
again, and the computer keeping 
track of everything is programmed to 
“forget” the bad-data section. 

Research is also under way to find 
reliable techniques for storing digital 
information on videodiscs. For this, 
the digital data might be encoded on a 
video signal before storage. This sim- 
plifies mass production. 


Pits and blisters 


One of the earliest experimental 
optical-digital-disc systems was de- 
Continued 


FAMILY OF SEVEN CUTS 


HOT WATER BILLS IN HALF! 


Tankless Heater Provides Endless Hot Water 


The Hughson family of Pennsylvania 


The Hughson family 
just took 7 showers 
in a row — the 7th 
was as hot as the first 
— and they're saving 
hundreds on their 

hot water bills too. 


Sound, Simple, Money-Saving Idea 


Did you know that much of the energy 
used to heat your basement tank of water 
is dissipated right through the walls of 
the tank itself and into your storage or 
crawl space area? 


The Perfect Answer-New Thermar™ 
Tankless Instant Hot Water Heaters 


If heat losses are created by the need to 
keep large volumes of water standing ina 
tank, why not eliminate the tank? And, 
that's just what Thermar™ has done. In its 
place we have developed a tiny, super 
powerful instantaneous heating unit 
which ACTUALLY CREATES HOT WATER 
AS YOU USEIT. A microswitch on the unit 
automatically turns on the moment hot 
water is needed. Then a continuous 
stream of delightful, sparkling hot water 
flows from the tap for shower or wash 
basin. IMAGINE — as much hot water as 
you want — produced in a never-ending 
Stream as long as you need it. 

The ordinary Tank-Type Hot Water 
Heater is the most "Energy Costly" appli- 
ance in your home. In this day of rising 


* Selected For Energy House 
1982 World's Fair 
„ As Featured in Popular 


Science Magazine 
Tv! 
e As seen on liance 
e Member — Gas APP înc. 


turer's ASSOC: 


Manufac! 


costs and energy consciousness, a new 
THERMAR"* TANKLESS INSTANT HEATER 
should be considered by everyone inter- 
ested in saving money and saving energy. 


STORAGE TANK THERMAR™ 
== 


TANKLESS 


ZZ AN 


Storage tanks keep 
large volumes of wa- 
ter heated ... all the 
time. Tank cycles on 
and off 24 hrs. a day 
— even when you're 
away. Tank can also 
“run out" of heated 
water when needed. 


but creates it on de- 
mand. Uses no energy 
until you need hot 
water. Can produce 
120 gallons and more 
an hour! 


ULL. Listed Electric 
and AGA Certified Gas Models 
Thousands in Use Around the World 


You'll recover the initial costs many times 
over in fuel savings as the years pass. 
And, you'll enjoy alifetime of hot water — 
shower after shower after shower! 


FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS 
USE COUPON BELOW OR CALL 1-800-547-5995 


[en | 
I THERMAR Johnson Power Tech [| 
Melrose Square Ї 
[| ————— Greenwich, CT 06830 1 
| 1 would like to cut my hot water heating bills in half! Please RUSH your FREE catalog of [| 
THERMAR™ INSTANT. TANKLESS HEATERS. Include details of the absolutely unique 10 year і 
I guarantee and replacement plan. | understand that I am under no obligation to buy anything and no 
1 salesman will contact me. [| 
I Name | 
| Address [| 
| city State Zip І 
oo Residents send to: 56 Bramsteele Rd.. Suite 8. Brampton. Ontario L6W3N4 PS0882 
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From Japan: an optical-disc video recorder 


At a railroad station in Kyoto, Japan, a 
travel agency has been using Matsushi- 
ta's still-picture video recorder to show 
travel scenes for its package tours. The 
new optical-disc recorder-playback unit 
(photo) can store 15,000 frames of TV 
pictures. Unlike most conventional 
methods of information storage, the 
disc recorder needs no processing time. 
Connect a TV camera or another source 
of video signals—say, a freeze-frame 
tape machine—and the disc recorder can 
"grab" individual TV frames. A built-in 
microcomputer aids retrieval of frames 
within 0.5 second. 


Matsushita's recorder employs tech- 
nology similar to that going into proto- 


type optical-digital-disc machines: A 
solid-state laser "burns" a pattern repre- 
senting each TV frame into a thin film of 
material on the disc. To play back the 
recording, the same laser, operating at 
reduced power, beams light on the con- 
centric groove used for each picture. 
Reflected light is then reconverted into 
the original TV image. 

During recording the video signal var- 
ies the intensity of the laser beam. A 
chain of pits (diagram) with different 
reflectivities is created on a tellurium 
suboxide layer. The beam penetrates a 
thin protective disc layer. A linear motor 
and encoder position the laser for 
recording and playback. 
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veloped by Philips: Its tellurium-coat- 
ed discs have a hermetically sealed air 
space. For archival storage, the mi- 
cron-size pits must remain perfect for 
many years. But air or water vapor 
oxidizing tellurium after the pits are 
formed creates defects. 

The 3M Co. developed an approach 
that avoids tellurium altogether. Its 
experimental discs have three layers: 
a high-melting-point plastic on the 
surface, a plastic beneath it that cre- 
ates gas when heated, and a reflective 
surface on the bottom. A laser heating 
the middle layer causes a bubble to 
form on the outer surface. To read the 
disc, a laser beam shines through the 
bubble and is reflected from the bot- 
tom layer. 

Proponents of 3M's technique claim 
a "cleaner" signal with the neat bub- 
bles during playback; pits burned in 
metal have jagged edges that produce 
signal noise with stray reflections, 
they say. But an RCA researcher cites 
the frailty of the bubbles as one of the 
reasons his firm abandoned the bub- 
ble approach. 

Drexler Technology's Drexon discs 
have minute silver halide spheres and 
filaments distributed in a plastic, 
making it reflective. These metal par- 
ticles absorb laser light during the 
"write" process, and have lower reflec- 
tivity (like pits in thin-metal discs) 
during playback. 


Electronic offices 


Although the recession may slow 
introductions, optical digital record- 
ers have been under development 
since the 1960's, and various systems 
using the hardware are finally on the 
way. 

Toshiba has an office system with a 
built-in laser printer to produce copies 
of documents stored on optical discs. 
The unit also has a facsimile scanner 
to convert printed or typewritten ma- 
terial into electronic signals for disc 
storage. A Philips system, called Me- 
gadoc, has similar capabilities. 

One disadvantage of optical discs, 
the inability to erase them for reuse, 
may not be overcome until the 1990’s. 
But meanwhile, permanent-storage 
digital discs are expected to have a 
major impact on automated office sys- 
tems and on systems used for storage 
of huge computer data bases. 

How about optical digital recorders 
for the home? RCA's Bartolini is skep- 
tical. "Playback of digital samples is 
more forgiving," he said. The technol- 
ogy in conventional consumer-model 
disc players is adequate for playback, 
Bartolini explained, but the ultra-pre- 
cise standards needed to record mi- 
cron-size pits are an obstacle to home 
machines. 


NOW WHEN YOU CAN'T STOP TO THINK, 
YOU WON'T HAVE TO. 


ads T 4 

It’s hard to know which is harder—remembering someone’s phone number 
or remembering where you left your phone book. With Ве Touch-a-matic’ S phone, 
you only have to remember to push a button. The phone dials for you. 

If you'd like the same fast, accurate memory but don't want a whole new 
phone, Bell also has the Touch-a-matic’ 12 dialer. It hooks up to almost any phone for 
easy one-button dialing. 

They’re both at the Bell PhoneCenter. Now that’s easy enough to remember. 
The Bell PhoneCenter. It’s for you. 


"Marlboro Red or Longhorn бу. 
you gel a lot to like..." 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking ls Dangerous to Your Health. M "Kings: 16 mg tar.” 10 mg nicotine —100 s: 18 mg “tar.” - Í 
1.1 mg nicotine av. per cigarette, FTC Report Dec:81 , Р 


PS| Whats News 


In June 1971, POPULAR SCIENCE ran its first 
roundup article on four-function calcula- 
tors. It's hard to remember back to those 
days, but those hand-held devices (and 
some were a real handful) were pretty ex- 
otic. We paid between $300 and $400 
each for them (in dollars worth more than 
twice the value of the present one), and all 
they could do was add, subtract, multiply, 
and divide. 

We made some predictions at the time. 
We said that when the price of a hand- 
held calculator fell below $100, it would 
become a mass-market item. But our 
crystal ball led us astray on timing; we 
thought it would take years. Actually, the 
price of calculators dropped below $100 
in months; in a few more months they 
were selling for $69, $49, even $29. And 
they were sold by the millions. 

We think something similar is about to 
happen in the computer area. Five years 
ago, personal computers cost a few thou- 
sand dollars and didn't work very well. In 
the intervening years, a whole new gener- 
ation has come along. Now, for around 
$300 you can buy a real digital computer 
that is the operational equivalent of the 
big main-frame computers of two de- 
cades ago. What would happen if the 
price of a real digital computer were to 
drop below the magic $100 mark? We're 
about to find out. 

Unless you somehow got this far with- 
out seeing the cover of this issue, you 
know that Timex (in a joint deal with Sin- 
clair) is bringing out a new computer that 
will sell for $99.95. Timex will sell it 
through the company's normal distribu- 
tion channels, including such places as 
drug and discount stores. It seems to me 
that this will trigger an explosion in the 
computer field similar to the one we saw 
in calculators. Let's say you haven't been 
too sure that you need a computer, but 
were curious. Now you can decide—and 
many people will do it on whim—to take 
home a computer and experiment. Even 
teen-agers who are interested in comput- 
ers won't be shut out; they'll be able to 
mow enough lawns or sit enough babies 
to accumulate computer money quickly 
when the price goes under $100. And I 
can't think of a better Christmas gift for a 
son, daughter, or spouse who's been 
showing interest in the field. 

Do you think the rest of the industry will 
let Timex/Sinclair sit there with the only 
computer in this price range? | don't. 


Commodore has just announced the 
Max—a $180 computer with special fea- 
tures such as color graphics and sound 
synthesis. There will certainly be others. 

Can anyone doubt that prices will come 
down in months and years to come? 
They'll never get to the calculator level, 
simply because computers involve key- 
boards, drives, and other such hardware, 
in addition to the microprocessor circuits 
that make it all possible (which do keep 
coming down in price). But the computer 
will clearly become a mass-market prod- 
uct, and it will change our civilization in 
the process. POPULAR Science plans to doc- 
ument that story, issue by issue. 

In the meantime, though, we learned 
about the Timex computer just as we 
were going to press with another cover. 
But we thought the impact of this device 
in breaking the $100 barrier will be so 
great that it deserved cover treatment. Ti- 
mex executives delivered, by hand, to the 
PS studio one of the few models then 
available, and photographer Greg Sharko 
and Art Director Dave Houser collabo- 
rated to turn out the picture on the cover. 
Further, they got the whole job done in 
under three days—some kind of record. 
Bill Hawkins' article starts on page 54. 


It takes time 


We often get letters from readers asking 
about what happened to certain develop- 
ments we talked about some time ago 
and about which they've heard nothing 
since. A recent letter from Bob Cordell of 
Camarillo, Calif., is a good example. “In 
going through some past issues | ran 
across some miscellaneous items for 
which follow-up would be very interest- 
ing,” he writes. Then he goes on to list 
plasma-jet spark plugs, silicon carbide en- 
gine components, continuously variable 
transmissions, energy-storage flywheels, 
and so on as examples. 

This column, of course, is designed pri- 
marily as a place in which | can bring you 
up to date on items that have appeared in 
earlier PS pages. So it is also a good place 
to point out that the period during which a 
Project goes from engineering develop- 
ment to a product on the market is ordi- 
narily measured not in months, but in 
years—usually a lot of years. 

This may seem strange, but there's a 
good reason for it. Let me give you an ex- 
ample. Some years ago, | did a piece 


about an inventor named Dick Walton. 
Dick is one of the few people | know of 
who has become a multimillionaire from 
his inventions. He invented, for example, 
the machine that keeps knitted goods 
such as T-shirts from shrinking. So almost 
every time a T-shirt is manufactured any- 
where in the world, Dick gets a few cents. 

Now the point of the story. Here is a 
man who is much in demand in the indus- 
trial community. Companies compete to 
get his inventions and put them on the 
market. So once Dick has invented some- 
thing, built perhaps 40 or 50 working pro- 
totypes until he has it working exactly the 
way he wants (a process that may take 
him five to 10 years), and then licenses it 
to а company to put on the market, how 
long does it take to become a product? 
The average time, he told me, is—are you 
ready for this?—nine years. Seems incred- 
ible, doesn’t it? Yet that’s how much time 
it takes to assemble an engineering team, 
work to transform a prototype into an in- 
dustrial machine, discover and correct 
problems, set up tooling, arrange with 
other manufacturers to subcontract parts, 
set up assembly lines, hire workers, make 
trial runs, find problems, establish dealer 
and service networks—and it goes on. 

Thus, if you read in PS that someone is 
working on a silicon carbide engine, you 
can expect that a number of years will go 
by during which engineering studies will 
continue. (After all, Detroit has been using 
the basic internal combustion engine for 
75 years, and companies are still spend- 
ing millions of hours every year changing, 
improving, and otherwise modifying it.) 
Multi-year development programs are the 
rule, not the exception. 

During all of that time, we'll continue to 
bring you updates as warranted. In an- 
swer to the above questions, for example, 
work on all of these developments is pro- 
ceeding. We've had several pieces on 
continuously variable transmissions in 
the last year, for example, and will contin- 
ue to report on the others as they work 
their way from idea to product. 


Editor-in-Chief 
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Now: 


orid's first 


$100 


personal 
computer 


Low cost and wide distribution may 
make this system the cornerstone 
of the long-awaited computer revolution 


By WILLIAM J. HAWKINS 
PHOTOS BY GREG SHARKO 


The checkbook balances instantly. The Christmas cards 
are done in a snap. Your taxes are figured to be just this 
side of legal. And every number ever given to you—from 
phone numbers to your Visa account—is available at a 
touch. 

Personal computers. People say the silicon surrogates 
will change the world. And one look at most of the price 
tags will tell you they're right—you'd have to change your 
life style to afford one. But now our wallets are in for a 
pleasant surprise. 

It's called the Timex Sinclair 1000, and it's the first 
ready-to-go personal computer for under $100 ($99.95). 
Connected to your TV set, it's a complete system: Compute 
numbers, display text, draw pictures, even write your own 
programs using its built-in BASIC language. Optional 
gear? Sure, additional memory and a printer are avail- 
able—and each is comparably priced to make the 1000 the 
lowest-cost system yet. 

But there's more to this computer than just money. 
"We're aiming the 1000 at the general consumer market," 
says Daniel Ross, vice-president of Timex. Watch out (no 
pun intended). With some 100,000 retail stores now dis- 
tributing Timex products, it means you'll soon see them in 
department stores, jewelry shops, and even local drug 
Stores. And wide distribution coupled with low cost could 
make this computer the cornerstone of the long-predicted 
"computer revolution." 

But what do you get for your $100? What are the sys- 
tem's limitations? And what does it all mean to the com- 
petition? Take a look: 


The system 

The computer? "Sure, I have it." George Grimm of Ti- 
mex slipped his hand into the Manila envelope. "The print- 
er's in here, too." He pulled out a piece at a time and hand- 
ed them to me. "Here. This is the 16K [kilobyte] RAM 
pack." 

Needless to say, the Timex Sinclair system is small—and 
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familiar. It's actually an updated version of the Sinclair 
ZX81 [PS, Sept. '81], sold through mail order for the past 
year. (Timex has been building 60,000 units a month for 
Sinclair in its New York manufacturing plant.) 

The entire computer is almost hand-sized—it measures 
just 1.5 by six by 6.5 inches and weighs a mere 12 ounces. 
Inside, all the electronics are neatly packed into four inte- 
grated-circuit chips and run by a Z80A microprocessor (a 
common one for many personal computers). An 8K ROM 
(read-only memory) holds the BASIC interpreter program 
and a 2K RAM (random-access memory) temporarily holds 
your program. (The ZX81 has only 1K of RAM.) You enter 
your program and data using the 40-key, pressure-sensi- 
tive keyboard. It's laid out like a typewriter but, naturally, 
much smaller. 

To see the results of your work, you'll have to supply a 
standard black-and-white or color TV. (The 1000 produces 
black-and-white images only.) You merely connect a cable 
from the antenna terminals to the RF output jack on the 
computer; to save past programs and information, you 
must also connect a standard cassette tape recorder to the 
unit through two side-mounted jacks. 

Oddly, there is no on-off switch on the 1000. You turn it 
on by plugging in the low-voltage cord from the AC outlet 
plug-transformer. 

"It's simple," Grimm told me as he began setting up the 
prototype unit. "Everything's piggybacked." 

The 1000 is made so anyone can easily add future gear to 
expand its capabilities via a rear connector. It accepts the 
optional 32-character-per-line thermal printer ($100) for 
making permanent paper copies of your work. In turn, the 
printer's connector accepts another add-on—such as the 
16K RAM pack ($50) for additional memory. The memory 
pack will allow you to write longer programs or temporar- 
ily store larger quantities of data. And later this year, a 
plug-in auto-dial modem ($100) will be available. With 
this, you'll be able to use the 1000 to contact remote com- 
puters, such as The Source and CompuServe, using the 
phone line. (Other companies offer products for the Timex 
Sinclair system, too. Memotech Corp. of Denver, Colo., for 
example, makes a 64K memory pack for $180.) 

"Here we go," said Grimm as he pushed the power jack 
into place. A cursor, which shows the typing position, ap- 
peared on the screen. "It works in standard BASIC," he 
added as his fingers danced over the small keyboard, "al- 
though you can trick it into using machine code." (Ma- 
chine codes are the actual numbers used by the micropro- 


Timex Sinclair 1000 comes with 2K of RAM and BASIC for $100. 
Additional gear, such as that 16K RAM pack ($50) and printer 


cessor. Experienced programmers can use them to create 
programs that consume less memory and run much faster 
than ones created by using BASIC. You and I may never 
use them—but the computer has the capability.) 

Some of the 37 graphics characters appeared and disap- 
peared on the screen as he ran a quick test program. 
Minutes later, a home-finance program (the one shown in 
the printout photo, next page) was entered from tape, 
proving the computer can get down to business. 

But for me, the best part was yet to come: Now it was my 
turn to try it. 


In use 

The 1000 is an excellent teacher. It uses the standard 
BASIC programming terms plus additional commands I've 
only seen on larger, enhanced versions of BASIC (т, usr, 
RAND, IN KEY$, for example). 


($100), can be added now; an auto-dial modem ($100) will be 
available soon. Cassette software will cost from $10 to $20. 


And it's a "smart" BASIC. It knows, for example, that 
the first word in the command line should be a BASIC 
term—it won't let you enter anything else. Make a typing 
mistake farther down the line (syntax error, in computer 
terms), and BASIC helps you out again—it shows you the 
error, and the line will not enter the program until you fix 
it. Get it right, and the line is added and the computer does 
an automatic list of the program. 

Each key on the keyboard has up to five different func- 
tions. Normally, it produces a simple letter or number. But 
when used with the separate SHIFT or FUNCTION key, a 
graphics character will appear, for example, or an entire 
command word will be automatically spelled out. Press 
FUNCTION and р, for instance, and the command ARCTAN (to 
determine the arc tangent of a number) immediately ap- 
pears on the programming line. That saves time and mem- 

Continued 
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Add-on gear easily attaches to computer. Thermal printer plugs 
into rear connector, and memory module piggybacks printer 


18= SAVINGS! 


TO COMPUTE TOTALS 
TO SAVE TO TAPE 
tENTER 39 


наа a E 


Thermal printer produces lines only 32 characters wide, but it 
can create any number, letter, or graphics character from the 
computer. Above printout is from a home-finance program. 


ory space since only one special code represents, in this 
case, six letters. 

All this is great for the beginner. But the experienced 
programmer may have some serious criticisms of the 1000. 
First, it's relatively slow. That's because the microproces- 
sor spends most of its time creating the video image. (It's 
designed to process data in the short "blanking" period of 
time between each picture frame.) You can speed it up 
with the command rasr, which tells the microprocessor to 
forget the display and just compute, but then the screen 
gives you an annoying flicker until the work is done. 

Entering programs or data is also a slow process. The 
automatic listing after each line entry is nice . . . if you 
want to see your program again. But it's painfully annoy- 
ing to wait for the new display if you'd prefer to just keep 
typing. 

The small key board can bring even the fastest typist to a 
crawl. Since you cannot feel the key move (tactile re- 
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connector. Side-mounted jacks accept cassette recorder, for sav- 
ing data, and power plug from wall transformer. 


sponse), you must constantly verify an input by looking up 
at the screen. And because each key can perform multiple 
functions, you can spend lots of time figuring out the right 
combinations needed to enter just one character. (Al- 
though, to be fair, once you're accustomed to the keyboard 
that becomes less of a problem.) 

Arethey major problems? I don't think so—not when you 
consider who will be using the computer. 


For you? 


"The 1000 is for people who want to learn computers but 
don't want to spend a lot of money,” says Ross. "For $150 
you get a 16K system—that's a lot of computer for a first- 
time user." 

But the Timex Sinclair will do more than just teach, 
once more prepackaged software is available. Plans in- 
clude home financial management, educational teaching 
aids, games, and business-oriented financial worksheet 
programs (Visi-calc type). And, coupled with the modem 
device for communicating with The Source and Compu- 
Serve systems over the phone, "you get the resources of a 
$1 million computer system for just $200," added Ross. 

Timex's closest competition is from Commodore. It's 
scheduled to release its $180 color-graphics and music- 
synthesizing Max computer by the time you read this. 
Says Mike Tomczyk, international product manager for 
the company, "I don't see the Timex computer as much of a 
threat. If you want the cheapest thing, you have it. But 
there are so many things to consider. If it gets people into 
computing, it will help Commodore because they'll want to 
move up. I see that as a benefit." 

Actually, it will likely be a benefit to everyone—you, me, 
and the computer industry. It means the rush to make bet- 
ter home computers—for less money—is on. We saw that 
happen with the first $100 digital watch, and the calcula- 
tor shortly after that. Today, of course, both are common. 

There is a major difference, however. "This type of prod- 
uct can have the same impact as the car did 100 years ago," 
says Ross. He's right. The power of the computer is enor- 
mous. It could—and probably will-change the way you 
and I work, shop, and spend our leisure time. 

How long from now? It's anybody's guess, but for the 
Timex Sinclair 1000, the clock has started. And no one— 
not even John Cameron Swayze—can stop it. us 
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What works? What doesn’t? 
Nationwide monitoring 
turns up winners and losers 


By JIM KELLY 


The author, a mechanical engineer, is 
а supervisor at Vitro Laboratories. 


Frank Chase’s solar house was sup- 
posed to be getting 84 percent of its 
heating and all of its hot water from 
the sun. Instead, its air-type collec- 
tors were providing just 21 percent of 
the heat and even less of the hot 
water. 

Ordinarily, Chase would have sus- 
pected a problem only because of 
higher-than-expected utility bills, but 
his Greenwood, Ind., solar home was 
special. A microprocessor continuous- 
ly monitored its performance and re- 
ported the data daily over phone lines 
to a computer in Maryland. Engineers 
there were able to pinpoint the prob- 
lems: Hot air from the collectors had 
to pass through a heat-storage rock 
bed even when needed directly to heat 
the house. When the bed was cold, no 
warmth reached the inside. On top of 
that, the ducts leaked air badly. Solar 
energy was lost to the outdoors or de- 
livered haphazardly through cracks 
in the ducts and dampers. 


Chase’s home was the subject of 
such detailed analysis because it is 
one of more than 100 solar buildings 
that are wired into the Department of 
Energy's National Solar Data Net- 
work (NSDN). The program, operated 
for the government by Vitro Labora- 
tories of Silver Spring, Md., also cov- 
ers needed modifications on the moni- 
tored houses—which can otherwise be 
ruinously expensive. But the individ- 
ual homeowners are not the only ben- 
eficiaries; every time the DOE identi- 
fies a solar mistake, other solar de- 
signers, builders, manufacturers, and 
owners learn from it. 


Of course, not all the monitored 
houses have been disasters. "We've 
learned from the successes and fail- 
ures alike," says Tom Bradshaw, the 
Vitro Labs project manager. The les- 
sons are not always cut and dried, but 
it is possible to distill from the data 
some common pitfalls to be avoided 
when designing and installing a solar 
system. They can be grouped into 
three general categories: economic 
justification, system design, and qual- 
ity of components and installation. 

Where many people go wrong is in 
the basic economic analysis. "You 

Continued 


Psst: 10 hints for a winning system 


€ Solar heating makes the most 
sense in very cold climates where the 
cost of heating fuel is very high. 

€ Energy-conservation measures are 
almost always cheaper than solar. Try 
them first. 

© Modest, well-built systems work as 
well, often better, than complicated 
ones with expensive components. 

@ Controls, not collectors, are the 
most common causes of poor perfor- 
mance of active systems. 

® Simple, direct-gain passive sys- 
tems are as effective energy savers as 
more expensive options such as solar 
greenhouses. 

® Overglazing a passive home can 


cause overheating even in winter and 
excessive heat loss at night. 

® To reduce nighttime losses, 
shades, shutters, or other movable insu- 
lating devices are a must. 

© А good solar heating or hot-water 
system, whether passive or active, 
should require little more attention than 
a conventional one. 

9 Builders often forget to insulate the 
bottom and supports of a storage tank 
or box, leaving thermal "short circuits” 
that steal energy. 

€ Solar design and installation are 
not for amateurs. Even professionals 
should have a thorough solar back- 
ground. 
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must have a great enough load to jus- 
tify the purchase of the solar system,” 
Bradshaw says. “For instance, many 
people believe that the Deep South is 
ideal for solar heating, but since you 
don’t spend much there for heating in 
the first place, you can’t save that 
much. The components may never 
pay for themselves.” 

The same is true for hot-water use 
in any part of the country. A classic 
illustration of this from the network 
data bank is the Ipswich, Mass., home 
(photo) of a commercial airline pilot. 
The owner is home only about half the 
time, and he turns the system off 
when he is away. The savings will 
never make up the initial cost. 

Another common misconception 
about solar economics is that more is 
better in sizing a system. Designers 
sometimes go for the maximum per- 
centage of energy to be provided by so- 
lar, a number engineers call “the so- 
lar fraction.” 

George Babson, Vitro economist, 
believes that any solar fraction much 
over 50 percent in an active-solar in- 
stallation is a mistake. “It’s a ques- 
tion of balance,” he says. “As you go 
for a high fraction, you have to add 
enough capacity for the coldest days of 
the year. The rest of the time that ex- 
tra equipment is idle, but you’re still 
paying the mortgage on it.” 

One of the most effective systems 
monitored by the NSDN is at the 
Medway, Mass., home of Peter Spe- 
roni—a large double bank of liquid- 
type collectors. It’s almost a textbook 
design, sized to give 49 percent of the 
heating and hot water. NSDN data 
show it to be furnishing 48 percent. 

Something to watch for in any ac- 
tive solar system is the operating en- 
ergy—the cost of electricity to run the 
pumps, fans, and other energy-con- 
suming parts of the system. It’s on 
that score that the NSDN data show 
most active solar cooling systems fail. 
Such systems work all right, but they 
tend to use just as much conventional 
energy as a modern electric air condi- 
tioner. Add the solar installation’s 
higher cost and the fact that A/C units 
are still needed as backup, and such 
systems are financial disasters. 


How passive is it? 


Passive solar systems have the ad- 
vantage of low or even no operating 
cost. They are also the exception to 
George Babson’s 50 percent guideline 
on solar fractions, especially when 
combined with strong energy-conser- 
vation measures. The Longmont, 
Colo., home of Charles and Jane Eck- 
inrode is a good example. The roof and 
three sides are covered with earth. 
The south is all glass, though Styro- 
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foam beads can be blown in between 
the double panes to provide insulation 
and shading when needed. 

“Two months after we moved in, we 
blew out the pilot on the furnace,” 
Jane Eckinrode says. “We do have a 
wood stove, but we don’t use it much.” 
NSDN data show that solar gain cov- 
ers 99 percent of the very low heat 
load of the earth-sheltered house. 

While such examples show that go- 
ing for broke is possible in passive-so- 
lar homes, NSDN data indicate that 
some less-ambitious passive homes 
can be equally successful. In an exper- 
iment with the National Assn. of 
Home Builders, three conventional 
manufactured homes put up by a ma- 
jor builder have been monitored. Each 
is a standard split-foyer model, with 
only modest differences from the usu- 
al tract house. The first is simply sited 
properly—with its rear wall facing 
south—and has slightly more insula- 
tion than is customary. The second is 
identical but with 25 percent more 


££ Despite the beliefs 
of passive purists, 
warm air rises and 
stays, cool air 
settles and stays 99 


glass on the south side and 15 percent 
less on the north. The third has even 
more south glazing. 

The early data on these houses 
show significant reductions in energy 
use. “These are just preliminary re- 
sults,” says Vitro Labs analyst John 
Spears, “but they mean that passive 
solar is within the reach of the aver- 
age home buyer.” 

Another group of lessons contained 
in the NSDN data concerns specific 
design considerations. For example, a 
cherished belief of passive purists is 
that natural convection—the tenden- 
cy of warm air to rise on its own—can 
be counted on to distribute the heat in 
a passive building. "What we've 
found,” says analyst Spears, "is that 
warm air rises and stays there, and 
cool air settles and stays there. Every 
multistory building we've seen works 
better with some sort of fan to move 
the warm air where it's needed." 

The data also show that the orienta- 
tion of collectors—active or passive—is 
not as critical as once believed. De- 
spite the slight advantage of orient- 
ing windows and direct-gain collec- 
tors at a tilt, vertical glazing is usual- 
ly better. "It's cheaper to build, easier 
to insulate and shade, and less likely 


to cause overheating," Spears says. 
Nor must solar collectors always 
point due south. There is no measur- 
able difference if they are 15 or 20 de- 
grees off. 

One design decision that has led to 
Some very expensive corrections in 
NSDN homes has to do with freeze 
protection of liquid-type active collec- 
tors. Drain-back systems are more el- 
egant, but antifreeze solutions are 
widely used. Both require caution. 


Colorful lab 


Probably nobody knows more about 
freezing and corrosion in solar collec- 
tors than Vitro Labs chemical engi- 
neer Roy Foresti, who has studied an- 
tifreezes extensively. His office is 
filled with jars and vials of antifreeze 
mixtures, most showing the clear 
greens, blues, pinks, and yellows of 
fresh solutions. But a few are omi- 
nously murky brown or red and have 
layers of sediment at their bottoms. 

"People think antifreeze is anti- 
freeze," Foresti says, "but they don't 
all contain the necessary corrosion in- 
hibitors. Solar owners should use 
what the collector manufacturer rec- 
ommends. Lacking that, they should 
rely on brands they know from their 
automotive experience." 

Those who don't follow this advice, 
or who make other mistakes, such as 
allowing contact between dissimilar 
metals or permitting outside air into 
the system, may end up paying for 
new storage tanks or even entire sys- 
tems. But Foresti has good news, too: 
"In two years of testing, no NSDN sys- 
tems using proper antifreeze have 
had corrosion problems." 

The third group of lessons gleaned 
from the data relates to selection and 
installation of components. The sim- 
plest systems often seem to be the 
best; there is less to go wrong, and 
they cost less. One place not to skimp, 
however, is with controls. Ordinary 
air-conditioning thermostats don't 
work. Use a controller built for solar 
applications. It is also wise to add oth- 
er instruments to monitor tempera- 
tures and pump or fan operation. Im- 
proper operation can often be detected 
only by monitoring, and not every sys- 
tem can be hooked up to the NSDN. 

Finally, all the data show that sys- 
tems built or installed by inexperi- 
enced homeowners are likely to have 
problems. "We've seen supposedly ex- 
perienced builders make colossal 
blunders, and they didn't even know 
it until the network data were in," 
says NSDN supervising engineer Ter- 
ry Logee. "If you do build or install 
your own system," he says, "make 
sure you learn as much as you can be- 
forehand." us 
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Winners and losers: The eye-catching, 
built-in collectors on a Gladstone, Mo., 
home (top) flopped for two reasons: 
Poor solar controls cut performance by 
more than 50 percent; corrosion and 
scaling damage in storage tanks re- 
quired extensive repairs. Integral, black- 
plastic fin and tubing in collectors pic- 
tured above is inexpensive, flexible, 
easy to install. The Murray, Utah, home 
is a winner. Costly installation on the 
Ipswich, Mass., home at right may never 
pay off, since the owner's energy needs 
are small. The award-winning Cincinnati 
home shown on opening page passively 
gets more than half its heating from the 
sun. With vertical glazing and fans to 
distribute air it would have been even 
better, data showed. 


рәтицио) * 

ur Jime 9P!S9q ев ү 'xaj, ‘uojsnoH 
лвәй p[arjare [геш е jo Femund әле 
жоллви a7 о3ио зәрц ло}ош sse[Baoq 
~J “ңәәв IYJ parxe] әм se *Xt^v[S 
ouroH 'joprd yooyo Хш pres ,'z-[] 
[виоѕләй e SurAeu oy jsounv S1], 


HVAIOO N38 Ag 


4amod 1epun jeoruouooa 
pue jainb s! pue ones ap!|6 
L:0€ e Seu рма pugAH 
JEMOC JnOUJIM 
10 Ul 
Jeuuojed »xyeels O— 


ләрцб 
JOJO 


G 


s i^e ew ond seen over 


Broken bird? Not at all. Wings can be detached in 15 minutes for 
compact storage. Collapsible wing trolleys are bolted under each 
wing, connections to the fuselage severed, and the wings pulled 
away. Disassembly kit can be carried in baggage area. 


the cockpit, peering out at the long, 
slim wings—54 feet, tip to tip—of the 
G 109, made by Grob Werke GmbH & 
Co. in Mindelheim, W. Germany. 
That's the same company that built 
the sailplane in which Tom Knauff 
and Robert Gannon set a new world 
distance soaring record last year [PS, 
April]. 

The G 109 we were in was one of 
three flown to Houston from New 
York and Florida for this year's con- 
vention of the Soaring Society of 
America. Those flights demonstrated 
not only the fuel efficiency of these 
unusual craft, but also their suitabil- 
ity for cross-country travel. 

Such versatility is one advantage of 
a motor glider over a pure sailplane. 
Economics is another. Flying without 
power may be inexpensive; getting 
airborne usually isn't. While some 
gliders are towed aloft behind an au- 
tomobile, more likely a tow plane is 
hired to do the job. That's doubly ex- 
pensive for a student, who must hire 
two pilots and two planes. 

Another advantage: A motor glider 
offers an extra margin of safety. In 
cross-country soaring, hazardous 
landings away from airports must be 
made at times. With an engine, you 
can cruise to a prepared runway. 

The motor-glider concept is not 
new. Most are single-seaters, and un- 
til recently few were good performers 
for both powered and unpowered 
flight. The G 109 is, as my test flight 
proved. 

A gusty 15-mph crosswind blew 
over the runway as we prepared for 
takeoff, making me keenly aware of 
thelarge wingspan and big fin area of 
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the plane. But we got off without inci- 
dent in under 1,000 feet of runway. 

Even with the 80-hp, 2,000-cc Lim- 
bach engine at full throttle, it was 
quiet enough in the cockpit to speak 
in normal tones. Later, at 3,000 feet, 
when we cut the engine and feathered 
the prop, there was hardly any wind 
noise, a tribute to the excellent seals 
ofthe big bubble canopy and the sleek 
lines and finish of the plane. 

Flying was very smooth, even in the 
gusty conditions, and I could see the 
long wing tips flexing and absorbing 
the air bumps. I went through turns 
and stalls to get the feel of the plane, 
and found no tricky handling. 

"How many G's is she stressed for?" 
I asked Slawik, an F-104 fighter pilot 
in the Luftwaffe. 

“Five,” he replied. “Here, let me 
show you something.” 

With that he jammed the stick 
hard right and back. The plane 
snapped over into a vertical turn. 
Jammed down into my seat, I could 
feel the blood draining from my brain. 
I looked out along the wing tip 
straight down to the ground. The 
wing had a gentle bend with the tip 
flexed up about a yard. “That’s about 
2% G's," he said. 

“Okay, uncle,” I cried after the 
third 360-degree turn. 

“What would you do if you got 
caught inside a big cumulus cloud and 
found yourself disoriented and possi- 
bly tumbling, building up speed?” I 
asked Slawik. 

“Та take my hands off the stick, pop 
the spoilers out, and let her go. That 
should slow things down until I got 
out of the cloud.” 


Cockpit is roomy; seats and pedals adjust for pilots’ comfort. 
Side-by-side seating is ideal for instruction. Controls for the en- 
gine, variable-pitch propeller, and wheel brake are on the center 
console. All levers are easily accessible from both seats. 


Soon I had a demonstration. 

As we approached the field for our 
landing, the prop still feathered, Sla- 
wik nosed down. At about 110 knots I 
heard a huge rush of air as he pulled 
the wing-spoiler handle back and took 
his hands off the joy stick. We seemed 
to nose down about 45 degrees. Yet I 
was being pushed forward against the 
seat belt as we slowed. The air speed 
backed off to about 80 knots and held 
steady. 

"Now I put a little back trim on the 
Stick," he said. Gradually the nose 
came up and the dive was shallower. 
"I hope by now you would have come 
out the bottom of that cloud." 


New bird 


Its impressive performance in both 
powered and unpowered modes makes 
the G 109 a new-generation self- 
launching sailplane. Under engine, 
top speed is 130 knots, and it cruises 
at a respectable 108 knots. It uses 
only 3.3 gallons of gasoline per hour 
at cruise speed and has a range of 
more than 500 nautical miles. 

Most important, its glide ratio is 
30:1—better than most conventional 
unpowered glider trainers, though a 
far cry from the 45:1 of top-perform- 
ing sailplanes. The lowest sinking 
speed is 230 feet per minute. That 
means if the engine should fail at 
6,500 feet, the pilot would have about 
30 minutes and a radius of about 37 
miles to find a suitable place to land. 

As of this writing, 112 of the G 109 
motor gliders have been built, and 
FAA certification is expected soon. 
Price, depending on the exchange 
rate, is about $38,000. us 


Now closed-circuit security 
systems are more 
affordable for homeowners 


By JOHN FREE 


A doorbell rings at a home in Detroit. 
“TIl get it, honey,” a woman tells her 
husband. Peering through curtains, 
she notices a man with a package. 

"Special delivery, ma'am," is the re- 
ply to her query. A chain latch is 
slipped into place and the door opened 
slightly. Is that an honest delivery 
man? Or will a shoulder slam against 
the door to throw it open, snap the 
chain, and admit armed intruders? 

Such intrusions are a growing real- 
ity in many areas. In multifamily 
buildings, where residents can't see 
the entrance and must use an inter- 
com, a criminal's entry ploy may be 
easier. But more and more apartment 
buildings, offices, and homes have a 
form of security once limited to the 
wealthy—video door-access controls. 

New, under-$2,000 models of video 
door-phone systems—in effect, video 
doorbells—let you both see and talk to 
visitors before admitting them. And 
similar do-it-yourself systems based 
on modified conventional black-and- 
white-TV receivers have been avail- 
able at under $500 for a few years. 
New technology promises more-versa- 
tile, lower-cost systems. 

Continued 


Call button on outside section of Unisonic 
7700 Video Doorphone system (inset) ac- 
tuates a built-in TV camera and three-watt 
lamps. Indoor unit chimes and visitor's 
image appears on 2%/2-by-three-inch 
black-and-white CRT. Telephone-type 
handset lets you talk over intercom—if 
you're “in” to visitor. Indoor unit can ac- 
tuate camera, as well. 


AUGUST 1982 | 63 


Video 
doorbells 


show who's knocking 


“Europeans are very security con- 
scious, and this equipment is stan- 
dard there,” says Mark Goldberg, 
sales manager for Lee Dan Communi- 
cations, a Hauppauge, N.Y., security 
firm. “It’s just starting to become pop- 
ular in the United States,” Goldberg 
said, indicating that European firms 
have altered the voltage of models so 
they can operate here. 

Costlier all-in-one systems have a 
TV camera built into an entrance 
push-button panel. To prevent van- 
dalism, the panel is usually metal and 
the lens has a clear Lexan cover. 

Closed-circuit TV cameras for the 
systems often have wide-angle 16-mm 
lenses to deliver the best picture near 
the camera. You can push a button on 
the indoor panel for limited TV sur- 
veillance of the entire entrance area. 
Sixty- or 30-second timers shut the 
camera off automatically to conserve 
the pickup tube. Camera sensitivity 
should be automatic: Unisonic’s new 
7700 Video Doorphone system has a 
light sensor adjacent to the camera. 

Besides a handset for the audio in- 
tercom, indoor panels include bright- 
ness and contrast controls for the 
CRT, a button for an electric lock, and 
volume control for a door chime. 
Closed-circuit setups often provide 
better picture detail than convention- 
al TV receivers. The Unisonic system, 
for example, has 450-line resolution. 

Surveillance systems based on mod- 
ified small-screen receivers, such as 
Zenith’s and GBC’s, are less expen- 
sive. They have both advantages and 
disadvantages. A 12-inch set in the 
kitchen may be inconvenient at times 
| asa video doorbell. The set, with ad- 
| ditional cameras, can be used to mon- 

itor a child's room or pool area. But an 
entrance-way camera is a tempting 
target for vandals or thieves. 

New consumer-electronics compo- 
| ments, such as tubeless, solid-state TV 
cameras [“Chips That See,” PS, Jan.] 
and flat-panel CRT’s, should enhance 
future security systems. For privacy, 
low-cost microcomputer chips in fu- 
ture models can provide coded-num- 
ber operation: Visitors will have to 
enter the right code to ring your video 
doorbell. 


FOR MORE INFORMATION 


Local sources for video door-access controls and instal- 
lations can usually be found under “security” in the Yel- 
low Pages telephone-directory index. 

To obtain the names of dealers for systems men- 
tioned, write: GBC Closed Circuit TV Corp., 315 Hudson 
St., New York NY 10013; Sampo Corp. of America, 1050 
Arthur Ave., Elk Grove Village IL 60007; Sanyo Electric 
| Inc, Communications Products Div., 1200 W. Artesia 
| вуй, Compton CA 90220; Unisonic Products Corp., 

1115 Broadway, New York NY 10010; Zenith Radio 
| Corp., 1000 Milwaukee Ave., Glenview IL 60025. 
| For dealers using Entryscan, manufactured by Elet- 
| wonica Industriale Milano, (20035 Lissone, Vie Piippo 
= = urati 7, Italy), write Photo-Scan Associates, z 
Three-button control (inset, top) enables GBC Look-Out systems. Doorbell inter- Colorado Bivd., Denver CO; telephone (303) 758-8611. 
homeowner to see and talk with caller at сот box (above) actuates the bell and ibo Rue Chicana i GOGO sables a кш ol 
front door on Zenith Video Sentinel and switches TV from broadcasts to camera. security products and services called “The Source.” 
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Eight-inch video screen and stylish de- 
sign highlight the Italian-made Entryscan 
(marketed by Photo-Scan). This and simi- 
lar systems have circuits to operate elec- 
trically controlled locks. Single-user En- 
tryscan also has an optical alarm indicat- 
ing when a door is left open by someone. 


TV that extends 
security beyond entrances 


Security TV monitors for your home 
let you keep an eye on things from a 
central location. At some sites, a vid- 
ео-опіу monitor may lack the flexibili- 
ty of a system that lets you talk with 
visitors over an intercom as well as 
see them. But where an intercom al- 
ready exists, an add-on camera may 
be all that's needed. 

Sampo's Tri-Screen TV shown here 
is one way to combine entertainment 
viewing and security monitors in one 
location. The under-$1,000 receiver, 
marketed by American Express as well 
as Sampo, has a 19-in. color TV and 
two five-in. black-and-white screens. 
The smaller TV's can monitor addi- 
tional broadcast channels or separate 
TV cameras. 

Professional monitoring gear, such 
as that from Sanyo Electric Inc. and 
others, can deliver very-high-defini- 
tion pictures. Monitor circuits provide 
good shadow details. Resolution of 
both cameras and TV monitors may be 
600 lines or more. Cameras with semi- 
conductor targets, such as Sanyo's 
3500 series, are immune to íntense 
light and have very low lag—no trailing 
"ghosts" with bright lights on a dark 
background. Also, cameras are avail- 
able that require only 0.009-footcandle 
minimum illumination. Some even de- 
liver pictures by starlight. 


REAR VIEW OF CAMERA pull 


MINI-PLUG 


LEAD TO 
CAMERA SOUND MODULE 


INSIDE VIEW 


How you hook up video-security hardware 


EIGHT-PIN CONNECTOR 
CABLE CONNECTS BY 
MATCHING PINS WITH 
HOLES IN THE JACK. 
PROVIDED AND INSERTING 


EIGHT-PIN MALE 
CONNECTOR 


DR HONO 


ТИШ m 


T. POWER-LINE 
CORD 
TERMINALS 
FOR DOORBELL 


EIGHT-PIN 
FEMALE PLUG 


Video security systems, such as the $450 
Look-Out 2000 from GBC and similar Ze- 
nith package, can be installed by most do- 
it-yourselfers or by a dealer. Hookup re- 
quires connecting 50 ft. of eight-wire ca- 
ble between the 12-in. black-and-white TV 
and the automatic-light-compensation 


camera. Extension cables are available. 
The small sound module is installed be- 
tween doorbell wiring and TV camera. 
Pressing button on sound module auto- 
matically switches set to the picture the 
camera is transmitting and rings the door- 
bell. An accessory ties in more cameras. 
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New shapes, more space 
in fuel-efficient 


boats 


for the '80's 


Now pleasure boats designed for fuel 
economy with strong, lightweight 
materials respond to human factors, too 


By DAVID VIGREN 
ILLUSTRATIONS BY JEFF MANGIAT 


An incoming tide lapped at the retaining wall of the canal 
and a passing boat's wake rolled toward us. We watched as 
it reached the three-foot model of a newly designed hull 
nearby. No matter how the wake's ridges struck it, the 
model kept its poise. Most amazing, when it breasted a 
wave it made just two motions: The bow slid over the wave, 
and the stern smoothly righted itself. Most hulls continue 
through at least a few diminishing rolls before steadying 
themselves. 

Using handfuls of gravel, Harry Schoell, inventor of the 
hull, put the load just aft of the model's midpoint, where 
the engines would be, then into the bow, then all the way 
aft. The hull responded gracefully, whether he pulled or 
Shoved it, slowly or at planing speed. I took the tow line 
and could feel the hull's freedom from surface resistance, 
its easy heading: fuel-saving, enjoyable characteristics. "It 
operates in any trim form," Schoell noted. I wouldn't have 
believed it was possible. 

What I saw on that Ft. Lauderdale canal is a major de- 
velopment in hull design. Until recently, changes in boat 
design have been mostly evolutionary, with occasional 
leaps such as the advent of the deep-V hull. But in the last 
five years there have been many startling improvements. 
The goal has been to save fuel and, beyond that, to attune 
to the human factors and the fun of owning a boat. Design- 
ers have been making dramatic gains by improving hull 
efficiency, reducing weight, rethinking layouts, and sim- 
plifying fabrication for the builder. New materials and 
new manufacturing techniques have also held costs down. 
Different designers have used this powerful combination 
in various ways. Three new designs and an ingenious re- 
vival illustrate how they're doing it. 


Trojan 10-Meter 


The next morning, on the old slip across the road from 
the grand old hotels on Miami Beach, I saw the real boat— 
the Trojan 10-Meter. Big-shouldered, with a 13-ft. beam, it 
looked like quite a lot to handle, but Mediterranean styl- 
ing, portholes shaped like Cleopatra's eyes, invited me. By 
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the time we passed Haulover Cut into the Atlantic, the 
boat's superior qualities appeared everywhere. 

Every move in response to the helm felt right and com- 
fortable. The deck was the steadiest I have experienced— 
free of annoying vibrations and sudden movements. A 
mile offshore I took the helm, moved the throttles up past 
4,400 rpm to about 32 mph, and found I could keep the 
brilliant beach skyline in view as the boat climbed up on 
plane effortlessly over a modest hump. (The 10-Meter 
rides at a much lower angle of attack than a boat with high 
deadrise—the angle between keel and chines—and uses no 
trim tabs.) 

At the wheel it was fun, not labor, to handle the big 
33-footer. Turns were altogether predictable. Swinging 
the wheel hard over, I crossed and recrossed our own wake. 
The hull did exactly what I had seen the three-foot model 
do earlier: The bow slid over the wave and the stern 
smoothly stopped the roll, leaving the hull steady. Not 
more than a couple of drops of water touched me. On the 
straight at high speed I took my hands off, and the boat 
wandered only a few points of the compass. And it was all 
so comfortably quiet. 

We were on the aft-cabin model—the first опе to be built 
in fact (it’s now in production), and it had been in the water 
only since the night before. With eight of us aboard I found 
it easy to move around, though all of us were on the bridge 
and sun deck. Head room, passageways, seats, and sur- 
faces are safe, practical, and friendly. Sliding electric 
doors. Rounded corners. Practically bumpless. 

Coming back up the channel I was reminded of some- 
thing Schoell said the day before. “We also found that it 
shoves better at low speed than most trawlers do, with 
very little wake,” he had told me. “It can move up water- 
ways at a higher speed without making a wake than any 
other planing boat. The combination of the very lean entry 
and the afterbody as the boat sits in the water tends to 
make it close in nicely.” 

The Trojan International series (9-, 10-, 11-, and 13- 
Meter models) is being designed by Schoell to be complete- 
ly adaptable in layout. There are now three models built 
on the 10-Meter hull: sport sedan, sport fisherman, and aft 
cabin. Trojan says it can build 11 models on the same hull, 
using interchangeable liners and parts, “and provide more 
personalization for owners’ needs—in a market that can’t 
be customized,” because either makers won't do it or the 
cost is prohibitive. 

Continued 


A landmark in boat design, the Trojan 10- 
Meter overcomes most traditional design 
stalemates. DeltaConic hull (top lines) is 
said to give the smoothest and stablest 
ride for its size, handle superbly, and be 
economical to operate. The delta (triangu- 
lar) shape aft is the planing area—about 
one-third of the bottom. Forward, the bot- 


tom’s multi-conic shape provides a tight, 
lean entry. Wide chines aft supply reserve 
buoyancy at any speed and help it to 
plane easily—at 14 to 15 mph with twin 
240 engines. With a lean entry and such a 
diverse shape toward the stern, the boat 
has two different roll centers, producing a 
double pendulum action as it crosses a 


wave. The two sections resist rolling be- 
tween each wave moment rather than 
maintaining a secondary roll. Inventor 
and designer Harry Schoell conceived the 
boat as a whole, including its ultra-mod- 
ern interior (inset). With bulkheads 
molded in the liner, full use of space is 
realized in an open-style layout 
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All layouts in the International series are built into the 
basic structure, not laid on with paneling. The avant garde 
setting of curved bulkheads is molded in the gel-coated 
liners. “A boat should be curved inside, you know,” Schoell 
said, “because you move in close quarters. It shouldn’t be 
like a house. The 10-Meter has a much larger head than 
can usually be accommodated, and it’s done by using these 
curves—you can't stand in a corner. Taking the corner off, 
we've used that space inside the cabin. The boat has more 
room than most 36- and 37-footers do." 

In building the International series, Schoell says, the 
forward liner, after liner, and deck are vacuum-bonded 
into the hull while it's still in the mold, without stress or 
distortion, for superior strength and very low mainte- 
nance. It's like one boat inside another boat. The second 
boat incorporates the stringer system and interior layout— 
galley unit and dinette area, the head, berth barriers, lock- 
ers, and cabinets. It all comes out as a single unit, not 
different construction materials and fastening materials 
with different rates of expansion. The vacuum method 
gives you a much tighter laminate. 

"Making the original molds is demanding—not in the 
same category as conventional methods. We go through a 
very elaborate design operation to make sure the parts fit 
and that they operate, that the human factors are going to 
beright, and when the product is built it has to be right the 
first time," explained Schoell. This method, called the in- 
tegral-liner system, exacts high costs for exact tooling, but 
production costs are low. 

There is another important benefit. "These boats are 
very easy to maintain, without wood screwed in all over 
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and fastened at joints that are going to crack,” Schoell 
said. “Their resale value is going to be extremely high, 
even when they’re 10 years old.” 

The exhaust system, another Schoell invention, makes 
the 10-Meter the quietest boat of its size and power in pro- 
duction. Sound-muffling chambers are molded in the sides 
of the hull just above the waterline, with nine exhaust 
outlets in parallel so exhaust doesn’t come out in a big 
spray. There was absolutely no exhaust smell in the 
boat. 

Rudder posts are mounted in recessed transom pockets 
well above the waterline for easy access. There are no 
stuffing boxes to leak or allow rudders to rattle. If you 
damage a rudder, you can actually take a rudder out and 
continue on your way. 

A nine-meter International, to be introduced at the 1983 
New York Boat Show in January, will be an unusually 
versatile boat, designed to accept OMC Sea Drive and in- 
board gasoline or diesel engines. An 18-inch transom ex- 
tension that doubles as a boarding platform will accommo- 
date twin Sea Drives. The Sea Drive boat, with engines 
outside the hull, will have an extra cabin aft. 

The 11-Meter will appear later in the spring, and a 13- 
Meter version in the spring of '84. Schoell has designed all 
with the DeltaConic hull. 


Hunt-38 sportfisherman 


When OMC introduced the Sea Drive last year [PS, Aug. 
'81] there was speculation about its effect on power-boat 
design. In an international competition sponsored 
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Super Guppies 


\ fly impossible cargoes 


A Super Guppy on the Tarmac in Madrid. The nose swings 120 degrees to load Airbus horizontal stabilizers for trip to Toulouse. 


Huge, unwieldy aircraft parts, 
already assembled, are the regular 
riders on this special transport 


By CHARLES A. MILLER 


When Europe’s Airbus Industrie builds its A300 and new 
A310, the parts fly by Super Guppy. Many subassemblies 
for the consortium’s airplanes, which are fabricated in 
widespread assembly lines, are too big to fit on the narrow 
roads or under bridges on the waterways of Europe, so the 
components are airlifted to their destination. 

The Super Guppy, one of the strangest-looking planes 
made, can carry these loads easily—no other plane can. To 
ship the same cargoes by land would require that some of 
the parts be left unassembled. Airbus, however, transports 
all major A300 and A310 parts completely assembled: Fu- 
selage sections from Germany, wings from England, and 
tails from Spain all go aboard a Guppy for transport to the 
main assembly plant in Toulouse, France. 

Guppies are operated for Airbus by UTA Industries. The 


planes are modified Boeing Stratocruisers dating from the 
'40's that have been reworked, in part, by an American 
company, Aerospace Lines, in Santa Barbara, Calif. There 
are three of the breakfront airplanes now in operation, and 
another is due to join the fleet early next year. 

The Guppies reduce the risk of damage to cargoes. Con- 
ventional shipping requires loading and unloading by 
third-party handlers, who may not be familiar with the 
problems of sometimes fragile aerospace cargoes. The 
Guppies fly directly from plant to plant, where loading and 
unloading is done by trained personnel. 

The cost of transport, too, is lower when the components 
are sent by air, especially when considering production 
time: Under the present system no part is out of the pro- 
duction line for more than 48 hours at a time. 

А Guppy has a payload of 54,000 lbs. and can carry ob- 
jects almost 25 ft. across and 32 ft. long, with smaller- 
diameter loads going in the aft section of its 111-ft. cargo 
compartment. It is powered by four Allison turboprops and 
cruises at 285 mph. The lines for the engines and control 
surfaces are not disturbed when the nose is opened up, 
thanks to special rigging at the fuselage hinge. ШУ 
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Earthquake lab 


Giant structure tests 
full-size buildings 


Improved quake-resistant 
construction may result 
from a U.S.-Japanese 
research project 


By RICHARD STEPLER 


TSUKUBA, JAPAN 
The laboratory was empty now; only 
the concrete dust from a shaken and 
bruised seven-story test building re- 
mained. But the sight was no less 
awesome: Inside a huge 800,000- 
square-foot structure that brought to 
mind Cape Kennedy's rocket-assem- 
bly building, I saw a vast interior 
space ringed far above by observation 
catwalks. While there were no space- 
craft here, an immense concrete 
monolith—"reaction wall" in seismic- 
research parlance—loomed no less im- 
pressively. 

I was inside the Large Size Struc- 
ture Laboratory at the Building Re- 
search Institute of Japan's Ministry of 
Construction. This enormous build- 
ing, which dominates BRI's campus- 
like complex here at Japan's "science 
city," is designed to contain whole 
buildings, as much as seven stories 
high and up to 400 square meters 
(4,306 square feet) in floor area. 

The lab is used in a joint U.S.-Japa- 
nese research project on earthquake 
engineering that's supported by the 
U.S. National Science Foundation 
and Japan's Science and Technology 
Agency. The program goal: improved 
earthquake-resistant construction. 
Structures to be tested include rein- 
forced-concrete, steel-frame, mason- 
ry, and wood-frame buildings. 

Why test full-size buildings? "Shak- 
ing tables are limited to about 20 or 
30 tons," BRI research member Dr. 
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Manabu Yoshimura told me. A shak- 
ing table, he explained, is a device 
that literally shakes a scale-model 
test structure placed on it. "But what 
is wrecked in model buildings isn't 
wrecked in real earthquakes," says 
Yoshimura. 

In order to test full-scale structures, 
Japanese researchers have developed 
a "pseudo-dynamic" test procedure 
and built the laboratory shown on the 
facing page. "The new system is fixed, 
not shaking," explains Yoshimura. 
"The test structure is firmly attached 
to the stationary test floor." Already 
tested and demolished: a seven-story 
reinforced-concrete building. 

In the pseudo-dynamic test of this 
building, earthquake forces were sim- 
ulated by eight actuators—hydraulic 
pistons—positioned between the reac- 
tion wall and the building (see inset 
drawing). Each actuator can pull or 
push with a force of 100 metric tons 
(110 tons). Two actuators placed at 
roof level have a 1,000-mm stroke 
(39.37 inches); the remaining six, one 
attached at each floor, have a 500-mm 
(19.68 inch) stroke. All actuators are 
computer controlled. 

Here’s what happens during a sim- 
ulated earthquake, according to the 
University of Michigan’s Prof. James 
Wight, who was present during the 
initial tests: “After an earthquake 
motion has been chosen, steps are as 
follows: 1) The computer reads the 
change in input ground acceleration 
during a small time increment— 
about 0.005 sec.; 2) the computer cal- 
culates forces at each floor level by 
solving a dynamic equilibrium equa- 
tion based on Newton’s Second Law 
(force equals mass times accelera- 
tion); 3) the forces are divided by the 
stiffness of the structure to determine 
displacements at each floor level; 4) 


the computer sends displacement 
commands to the actuators, and the 
structure is displaced as specified; 5) 
the actuators feed back to the comput- 
er the forces actually required to dis- 
place the structure, and the computer 
updates the structural stiffness used 
in Step 3; then the process is repeated.” 

It might sound fast, but it isn’t. “It 
takes approximately 40 hours to com- 
plete a test for a 10-second earth- 
quake input motion,” says Wight. 
Other, more obvious drawbacks: It re- 
quires a huge space, and it is costly. 

Data come from more than 700 in- 
struments attached to the structure. 
“About 400 gauges measure strains 
in steel rebars, 100 more measure 
strains on the surface of the concrete, 
and 200 displacement transducers 
measure displacements and rotations 
at various points,” says Wight. This 
kind of instrumentation provides data 
on construction details that are im- 
possible to obtain in models. 

What’s been learned from this first 
test structure, which was tested re- 
peatedly under increasingly severe 
simulated earthquakes, repaired, and 
then retested? "We're still analyzing 
the data, but we already have a lot of 
findings about reinforcement details,” 
says Yoshimura. The implications of 
this research for new construction in 
earthquake-prone regions are promis- 
ing. But there’s more: “We think we 
can develop new details for reinforce- 
ment and adapt them to existing 
buildings,” he adds. йз 


Reaction wall towers above a test bed in- 
side laboratory (large photo, facing page). 
Circular holes are mounting points for ac- 
tuators (inset drawing), which simulate 
earthquake forces on test structures. 
Large Size Structures Laboratory (inset 
photo) has 800,000 square feet overall. 
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Super-pure 


glass 


for super-long 


fiber-optic cables 


For tomorrow's phones, 
hair-thin optical fibers 
cut installation costs 


By DAVID SCOTT 


Glass so pure that a block 12 miles 
thick would be as transparent as a 
window pane has given British Tele- 
com a major advance in fiber optics for 
voice and video cables. 

Optical-fiber cables that carry 
communications in the form of light 
are starting to take the place of tradi- 
tional copper coaxial and multi- 
strand cables in many cities through- 
out the world [PS, May '80]. Today's 
optical cables have a big edge over 
conventional metal cables because 
they need repeater amplifiers only at 
four-to-six-mile intervals, whereas 
copper requires amplifiers every mile. 
Now British scientists have stretched 
the gap between repeater stations to 
19 miles. They've also tested a contin- 
uous 62-mile (100 kilometer) strand 
of glass without intermediate amplifi- 
ers. 

That could mean huge savings with 
optical-fiber systems and much easier 
installation and maintenance of land 
lines. There would be no costly under- 
water repeaters for marine cables 
that would span the English Channel. 
And far fewer would be needed across 
the Atlantic Ocean, where the present 
low-loss coaxial cable requires one re- 
peater every three miles. 


Mono-mode fibers 

An ultra-fine thread of glass using 
"mono-mode" light transmission does 
the trick. A one-inch-diameter rod of 
super-pure glass is heated and drawn 
down to a fiber just 125 microns (five 
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thousandths of an inch) thick. That's 
smaller than a human hair—but just 
as flexible. The special process creates 
a much smaller core in the fiber, only 
five microns in diameter (see dia- 
gram). 

Such a microscopic core is just large 
enough to conduct a single ray of light 
carrying a pulsed, digital signal, re- 
flected inside the fiber in a shallow 
zigzag line. In contrast, a multi-mode 
fiber carries several hundred differ- 
ent ray paths or modes. Because these 
light modes travel at slightly differ- 
ent speeds, they spread out in time 
and distance. Eventually they overlap 
to both weaken and distort the signal. 
Cable sections must be relatively 
short to avoid this. 

Mono-mode fibers reduce power loss 
and signal degradation, so long, un- 
broken lengths are feasible. British 
Telecom believes its fiber develop- 
ment, combined with a new type of la- 
ser transmitter, has set a new world 
record. It says the development out- 
strips the latest technology from both 
Bell Labs and Japan's NTT, previous- 
ly in the lead with a 31-mile continu- 
ous cable. [Bell Labs recently an- 
nounced a new cable record of 
101 km—62.8 miles.—Ed.] 


Six-mile spools 

For convenience, the British are 
producing the glass fiber in six-mile 
lengths, wound on drums about the 
size of a large paint can. For greater 
distance, such as a 62-mile run, 
they've devised a high-tech tool for 
butt-joining the ends of two hairlike 
filaments. The joint keeps the pin 
pricks of light in the cores in perfect 
optical alignment. 

A fully automated splicing jig posi- 
tions the fiber ends, then heats and 
fuses them together with a gentle 


push. Finally, it stretches the molten 
joint area back to the original fiber di- 
ameter. A skilled operator is not re- 
quired, and the push-button rig is 
rugged enough to be used down a 
manhole by any telephone engineer, 
says British Telecom. 

For use in Britain's new high-speed 
digital telephone network, one fiber 
can carry 2,000 simultaneous phone 
conversations. The single light beam 
is pulsed at a rate of 140 million bits 
(megabits) per second—a multiplexed 
signal of individual speech channels 
with full clarity and no cross talk. Al- 
ternatively, one fiber could handle 
digitized video signals for two broad- 
cast-quality TV channels with room 
to spare for data and facsimile trans- 
missions, as well. Even higher pulse 
rates of 576 megabits for 7,680 simul- 
taneous phone calls have been suc- 
cessfully demonstrated for future 
high-capacity systems. 


Twin lasers 


Input signals to the cable system 
are on-off impulses that chop up the 
laser beam. Here the British claim 
another major advance. They’re using 
two laser guns locked together in an 
arrangement that produces light 
pulses of a single wavelength. The 
pure light color that results helps ex- 
ploit the tremendous potential of 
mono-mode fibers. 

For receivers on the other end of the 
line, British Telecom has devised an 
ultra-sensitive detector that responds 
to one-tenth the usual light intensity. 
That again stretches the system’s ca- 
pability. 

The first 300-mile length of this 
revolutionary communications sys- 
tem is now being installed in Britain 
as the first phase in modernizing the 
country’s telephones. LSj 


Super-heated tube of glass has chemicals 
infused through core, depositing a thin 


layer of ultra-pure optical glass. Heated 
end (inset) is then drawn down to an op- 


LIGHT RAY 
IN FIBER 


| 
LIGHT RAYS 
IN FIBER 


Mono-mode glass fiber (top) has 
five-micron central core that carries only 
one-ray path of light for minimal 
distortion. Multi-mode fiber (above) has 
larger transmission area carrying 
several hundred light paths. 


Automated splicing jig was used by 
British Telecom to join six-mile sections 
of hair-thin optical fiber into an 
unbroken length 62 miles long. 
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tical fiber only 125 microns (millionths of 
a meter) in diameter with smaller core. 


PS visits (and rates) the 


energy 
fair 


Knoxville’s theme, 
"Energy turns the world," 
dominates the pavilions 


By AL LEES 


Want a crash refresher course in all 
the energy options you've been read- 
ing about in PS for the past decade? 
But this time around, would you enjoy 
the extra stimulus of sophisticated 
audio-visual and three-dimensional 
displays? And what if we wrapped this 
allupin innovative architecture of the 
type we keep showing: tension-fabric 
tents, inflatables—and an engineering 
marvel of such extreme cantilever 
that the structure had to be erected 
out of plumb (after hours of computer 
analysis) so its enormous weight 
would settle level? Have we got a 
world's fair for you! 

I'm just back from a small gem of a 
fair—reminiscent of the one that 
inspired it: Spokane's, in 1974. Like 
that western city, Knoxville had a der- 
elict industrial slum adjacent to down- 
town—very costly as an urban-renew- 
al project, unless the blighted area 
could first be reclaimed as the site for 
a fair. 

And, like Spokane, Knoxville has 
pulled it off, transforming a creek val- 
ley of railroad tracks overgrown with 
kudzu into a 72-acre, mile-long site 
crammed with energy exhibits and 
international pavilions. 

The checklist at right is only for 
starters. Specific approaches to en- 
ergy utilization will also be found in 
the pavilions of the Philippines, Mex- 
ico, Italy, West Germany, England, 
France, Korea, and Canada. Other 
international exhibits (all housed in 
nine stark blue warehouse buildings 
designed for easy removal at fair's end, 
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when the site will be converted into 
urban housing, a convention center, 
and a park) tend to concentrate on 
artifacts, history—and food. A sam- 
pling of exotic cuisines is a traditional 
part of any world’s fair—and essential 
to maintaining your energy. 

(Tip: If you're traveling with young- 
sters likely to become impatient with 
such a heavy emphasis on education, 
you can always send them along to the 
amusement-ride area, picturesquely 
located along the Tennessee River and 
including the largest Ferris wheel— 
148 ft.—in the U.S. Also, there are sev- 
eral electronic-game arcades on the 
grounds.) 

Housed on barges at the river bank 
is an exhibit that tells the whole TVA 
story, reminding you that Knoxville 
has long been an energy capital. 
Headquartered there, the TVA has 
become one of the biggest distributors 
of hydroelectric and nuclear power in 
the world. And the Cumberland 
Mountain coal mines aren't far away— 
nor is Oak Ridge. 

Yes, an appropriate site for an 
energy fair. And one tale gives you an 
idea of how shrewdly it has been 
planned: Seems the local utility's elec- 
trical substation on the fair site 
proved too costly to relocate; so it's 
been boldly painted up as part of the 
show. You'l see it, appropriately 
enough, right in front of the Electric 
Energy Pavilion. I had to rush my vis- 
it to get this report into print, but I'll 
be going back. We all have until Sun- 
day, Oct. 31, when the gates shut per- 
manently and the dismantling begins. 
By that time, Knoxville hopes to have 
welcomed 11 million visitors through 
the turnstiles. 

You could cram our checklist's high- 
lights into one visit. But for the fair as 
a whole, allow two days. us 


PS recommends 


i U.S. Pavilion: Largest structure on 
site and the one of greatest archi- 
tectural distinction. Its giant 
wedge cantilevers from a huge 
steel cage to provide five levels of 
exhibits on energy consumption, 
past and present—including the 
Gossamer Penguin, first solar- 
powered aircraft. 

Don't miss: Film shown on seven- 
story-tall Imax screen in separate 
theater behind the pavilion. 

i Japan: Finding alternate-energy 
sources is a top priority for a land 
that must import all fossil fuels. 
This entire pavilion is devoted to 
a review of solutions being tried 
in this small, vital country: sailing 
tankers, solar towers, waste burn- 
ing. 

Don't miss: Inflated-dome multi- 
media theater with seats on mov- 
ing platform to float you toward 
the screen. 

ши China: Knoxville's coup was sign- 
ing up a country that's not partici: 
pated in a world's fair since 1904. 
This big pavilion is stuffed with 
every conceivable man-made item 
China could crate and ship—from 
photovoltaic cells to ancient terra- 
cotta Hsian figures (displayed in a 
huge glass case). A rare treat. 
Don't miss: Leading Peking chefs, 
imported for the restaurant here, 
who make this one of the best 
food bets. 

i Energy-saving house: Conergy, 
marketing group for energy-con- 
serving products, took over one of 
the Victorian houses that were 
preserved along the highest pe- 
rimeter of the site and turned it 
into a showcase for retrofit meth- 
ods to upgrade any home's ther- 
mal performance. A DIY review. 
Don’t miss: The balcony inside 
two-story add-on sunspace at 
back. 


Seldom has a fair site been so central to 
the host city: Downtown Knoxville is 
backdrop (left) for fair's theme tower, 
the 266-ft.-tall, 70-ft.-diameter 
Sunsphere, containing observation 
decks and two-tier restaurant. To left is 
tension-fabric Tennessee amphitheater. 
Space-frame pyramids in foreground 
hold natural-gas exhibit. Author's 
photos (clockwise from top): electric- 
energy exhibit in inflatable dome; 
Canadian pavilion with dish antenna; 
windmill cluster of Australian exhibit 
towering over West Gate; vertical 
windmill whirling in lake before the 
stunning notched cantilever of 327-ft.- 
long U.S. pavilion, with tracking solar 
collectors mounted in rear support cage. 
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Living at 
zero G 


Architects model 
a village for 
100 space workers 


Before very long, construction crews 
will be needed in space. NASA has 
been wondering how we'll house them 


By DANIEL RUBY 
PHOTOS BY GUILLERMO TROTTI 


In the 25 years since man expanded his horizons beyond 
planet Earth, space has been the subject of grand explora- 
tions and profound scientific discoveries. But, except in 
communications, its commercial promise has been little 
exploited. Opportunities for mining, manufacturing, and 
energy generation in space are unlimited, but such activ- 
ities will require the presence of workers for extended 
stays. Where will these space pioneers live, and how will 
they deal with the problems of life without gravity? 

Three years ago, NASA asked a group of researchers 
from the University of Houston to study these questions 
and design a space residence for 100 workers. The result is 
Spacehab, a modular cluster of inflatable pods in which 
there is no up or down. Photos of the architectural models 
are displayed on these pages. 

According to architecture professor Larry Bell, who 
headed the project, microgravity eliminates many tradi- 
tional design constraints, because "walls, floors, and ceil- 
ings are interchangeable." For example, sleeping areas 
need not be arranged horizontally. Spacehab residents 
would bed down in sleeping bags attached to the walls of 
private cubicles. Cubicles could be stacked every which 
way. Eating would be similarly topsy-turvy. Spacehab's 
dining room is on two mirror-image levels—without floors 
or stairs. Diners would simply float in and anchor their 
trays and feet to circular mounts (photo). For other func- 
tions, however, such as sanitary facilities and laboratory 
tables, it is necessary to simulate gravity with vacuum 
Systems or directional air flows. 


Most of the mechanical core of the pods would be assem- 
bled on Earth and delivered by space shuttle. The outside 
membranes—consisting of laminated layers of puncture-, 
heat-, and radiation-resistant materials—would be inflat- 
ed in orbit. All of the elements for a full eight-pod station 
could be delivered in 10 shuttle trips, Bell says. Unlike 
some other elaborate space colonies that have been pro- 
posed, Spacehab is a workable design for the fairly near 
future. "It doesn't take very much of a commercial opera- 
tion," Bell says, "before you need 100 or more people living 
in space." u 


Already livable (opposite page), four of Spacehab's eight pods 
have been delivered by shuttle in this concept. Spheres on 
connecting modules store volatile materials away from living 
quarters. Pods consist of split-level, cone-like sections; kitchen 
and dining areas are pictured below. Design accounts for 
human needs in a confined environment. Private sleeping 
cubicles with separate shelves for personal goods (above) 
would reduce tension among crew. Exercise facilities and 
electronic audio-visual library would ease boredom. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Solar electricity One-arm windmill 
Hot oil heated by over 5,300 A single-blade windmill go- 


tain View, Calif. 94042). The MW version. Machinery is in 
oil will create steam to drive the swiveling pod, steered by 
a 12-MW turbine generator. the downwind prop. 


solar parabolic troughs will ing up in Bremerhaven, W. | 
produce electricity for a utili- | Germany, will produce 370 

ty and for some 6,000 South- kW. The design [PS cover, 

ern California homes, says Jan. '81] is a one-third-scale 
Acurex Solar Corp. (Moun- trial model of a colossal five- 


` Turbo-diesel Golf 


Volkswagen's Golf GTD tur- 
bo-diesel matches the firm's 
1.5-liter gasoline Golf GTI in 
power, but delivers more 
torque. An exhaust turbo-su- 
percharger boosts output 
from 54 to 70 hp. The car has 
the aerodynamics and interi- 
or styling of the GTI. 


Aero trike 

A sleek, three-wheel, fiber- 
glass vehicle gets 75 mpg at 
60 mph, claims Tritan Ven- 
tures, Inc. (1464 Cedar Bend 
Dr., Ann Arbor, Mich. 48105). 
Giant fins stabilize the 800-Ib. 
vehicle and aid economy of a 
14-hp engine. Tritan hopes to 
market its Aero 135 for about 
$6,400. 


Cutter's helmet 
Cutting lots of wood? Helmet 
add-ons from Bilsom Interna- 
tional, Inc. (11800 Sunrise 
Valley Dr., Reston, Va. 
22091), protect your face, 
head, and ears. A wire-mesh 


Screen snaps into an adapter. 


Screen and ear muffs work 
with most safety caps. 
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Solar center 

Solar heating and concrete- 
floor thermal storage save 
energy for the Grand Junc- 
tion, Colo., Solar Square 
Project. Savings of 60 per- 
cent, compared with conven- 
tional shopping-center de- 
signs, are achieved, says Mil- 
burn-Sparn Energy Architects 
Inc., Boulder, Colo. 


LAROID. di 


Test truck 

A car-size truck built by Swe- 
den's Saab-Scania aids wind- 
tunnel tests for aerodynam- 
ics. The half-scale vehicle is 
powered by a Saab car en- 
gine. Tests show how wind- 
shield slant, bumper profile, 
and cab-roof deflectors criti- 
cally affect wind drag. 


Dead-bolt alarm 
Install Night Watch on a door 
or window, and pressure on 
the unit triggers a shrill 85- 
dBA alarm. The carbon-steel 
dead bolt gives homeowners 
additional protection. A six- 
volt Polapulse flat-pack bat- 
tery powers Polaroid's $14.95 
alarm. 


Hose timer 


This battery-operated gadget 
can automate garden water- 
ing. Program the timer to op- 
erate one day or every day of 
the week, once or twice a 
day, from one minute to 10 
hours. Water Watch Corp., 
131 S.W. 156 St., Seattle, 
Wash. 98166. $139. 


Bridge balancing 

An improved traveling-form 
construction method kept 
Houston's ship channel open 
during completion of a 1,500- 
ft. bridge, says The Burke Co. 
(San Mateo, Calif.). The cen- 
ter section was extended by 
alternately adding concrete 
to its ends. 


For laid-back pedaling: recumbent bikes 
Fighting air resistance on conventional bikes wastes energy, 
says Hyper-Cycle, Inc. Its Hypercycle (top) is a recumbent bike 
with a bucket seat that lets you recline as you pedal, improv- 
ing aerodynamics. Distributed by Ava Industries, Inc. (2937 S. 
Vail Ave., Los Angeles, Calif. 90040), it costs under $400. An- 
other recumbent version, the Avatar 2000 (above), is hand- 
crafted with a 21-speed front-derailleur drive. Price: $1,988. 
Power delivery to the pedals is more efficient with recum- 
bents, says Fomac, Inc., 40 Oakdale Rd., Wilmington, Mass. 
01887. 
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Mini-van 


Ford's new light delivery van, 


the Escort Express, can carry 
а 2.3-cubic-meter load that 
weighs up to 730 kilograms, 
says the company. Power- 
plant options include a 1.1-li- 
ter (55 hp) or a 1.3-liter (69 
hp) four-cylinder engine. 
Available in Europe only. 


Scatter radio 

An over-the-horizon radio 
system for the Air Force scat- 
ters signals off the tropo- 
sphere. Digital processors 
convert signals into a coded- 
bit stream so the system is 
less vulnerable to distortion, 
more resistant to jamming. 
Raytheon, its maker, says the 
range is 150 miles. 


Guayule tires 

Aircraft tires made from gua- 
yule are the first made from 
that plant for use in aviation. 
The Navy will test the Good- 
year tires on F-4 jets flying 
from an aircraft carrier. Gua- 
yule rubber has a higher 
resistance to heat than does 
synthetic rubber, says 
Goodyear. 


Diver's fin 

Force Fin curls down on the 
upstroke of a swimmer's leg 
and snaps out on the down- 
stroke. Result: A lot of power 
with little effort and shorter 
strokes, claims the maker (La 
Mer Bleu, 28 Anacapa, Santa 
Barbara, Calif. 93101). Price: 
$40. 


Diesel forklift 
Powered by a diesel engine, 
the R70 forklift can handle a 
30 percent grade and is 40 
percent more fuel efficient 
than previous models, ac- 
cording to the maker (Still 
GmbH, Berzeliusstrasse 10, 
D 2000, Hamburg 74, 
Germany). Capacity is 1.5 
tons. 
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Inflatable sub 

Sub Skimmer, an inflatable 
motorboat from Britain, dou- 
bles as an open submarine. 
On the surface it's driven by 
a 40-hp gasoline engine; un- 
derwater, as a sub, two elec- 
tric motors power it. Subma- 
rine Products Ltd., Bridge 
End, Hexham, Northumber- 
land NE46 4JP, England. 


\Nhats New 


IN BOATING 


Running light 

Any one-in.-dia. rail serves as 
a clamp-on place for a red, 
green, or white navigation 
light. A quartz-halogen bulb 
cuts battery drain; wire runs 
inside the railing. It's for 
boats up to 20 meters. Guest 
Corp., 17 Culbro Dr., W. 
Hartford, Conn. 06110. 


Marine computer 
A glance tells what's 
happening to wind, water 
depth, boat speed. Combi 
marine computer performs 
16 data functions, can be 
connected to Loran and 
satellite receivers and 
autopilots. Intl. Marine 
Instruments, 40 Signal Rd., 
Stamford, Conn. $4,995. 


Satellite navigator 
The tiny SatNav 402 receiver 
from England has its antenna 
attached. Only 4% Ibs., it 
uses eight watts, runs on 
nine to 36 volts DC. One-line 
rolling display shows 
dead-reckoning positions, 
satellite fixes, times of future 
fixes. Racal Decca will sell it 
here 


Rowing skiff 

A Kittery Skiff kit includes 
pre-cut plywood pieces, all 
assembly supplies, and hard- 
ware. Pre-carved ends and a 
rounded bottom enable the 
40-Ib., 15-ft.-eight-in. craft to 
slice through water smooth- 
ly. Kit is $285. Martin Marine, 
Kittery Point, Me. 03905. 


DIY boat 


For about $200 worth of 
Styrofoam, glass fiber, and 
resin, you can build a Safbot 
Cruz-Air. The two-man craft 
can be sailed, paddled, or 
powered. Plans ($20) tell how 
to build plywood frame, 
foam panels. Benton 
Enterprises, Box 409, 
Stockbridge, Ga. 
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\Nhats New 


IN TOOLS 


BY V. ELAINE SMAY 


Grit on a spool 

You can sand, grind, smooth, 
or debur in hard-to-reach 
places with these skinny 
abrasives. E.C. Mitchell Co. 
(Drawer 607, Middleton, 
Mass. 01949-0907) sells three 
30-ft. spools of aluminum- 
oxide-coated cords and tapes 
for $10. A card with 13 
samples is $1. 


Drill-driven lathe 
Harness your Y4- or %-in. 
electric drill to this lathe from 
The Hirsh Co. (8051 N. Cen- 
tral Park Ave., Skokie, Ill. 
60076), and you can turn 
wood up to 16 in. long. The 
fiberboard base can be 
clamped to a work surface. 
It's $40 in stores. 


Table-top shop 

A single motor drives a table 
saw, jointer, planer, slot 
mortiser, and shaper—all 
mounted on a 22-by-40-in. 
workbench. The French-made 
Kity K5 (about $1,400) is ideal 
for DiYers, says Kity U.S.A. 
(8140 Industrial Pkwy., Sacra- 
mento, Calif. 95824). 


Hangout 

This platform for outside 
work hooks onto the sill of 
an open window, and can be 
erected from the inside by 
one person. The lightweight 
metal scaffold folds flat for 
transport and storage. Ready 
Scaffolding Ltd., 12 The Crick- 
et Green, Mitcham, Surrey 
CR4 4LA, England. 


Safer chain 

The Sabre Tri-Raker chain 
greatly reduces chain-saw 
kickback without hurting per- 
formance, says Townsend 
Saw Chain Co. (Columbia, 
S.C. 29260). A ramp on top of 
the drive link and tie strap in- 
creases the raker facial area, 
which keeps it from being 
buried in the wood. 
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Flip-up mower 

A new mower carrier for 
Wheel Horse C-series garden 
tractors lets you flip up the 
mower deck for easy mainte- 
nance (inset). The carrier 
($200) holds a 42- or 48-in. 
side-discharge mower. Wheel 
Horse Prod., 515 W. Ireland 
Rd., South Bend, Ind. 46680. 


| 
` Whats New 


Flexible floor 


These flexible polyethylene 
panels interlock to form a 
skid-resistant surface that can 
be picked up and reinstalled 
easily. They can be used to 
cover concrete patios, pool 
decks, or damp basement 
floors. Price: $2.50 for each 
13-in. square. Mateflex-Mele, 
1712 Erie St., Utica, N.Y. 
13503-0538. 


IN HOME 
IMPROVEMENT 


Fire guard 

You can prevent the spread 
of fire with Fire Safe AD-108, 
claims Continental Consumer 
Products (7525 Washington 
Ave. S., Minneapolis, Minn. 
55435). You spray it on a 
combustible material; should 
a fire start, it neutralizes 
fire-supporting gases. Price: 


$10 a can. 
Tiny tub Hose-reel system 
Only room for a small tub? No storage problem with the 
The Greek, a four-ft. acrylic Patio collapsible 
tub with integral armrest, polyurethane hose. It’s 


triples as a shower stall, tub, permanently attached to a 
or whirlpool. Because it's 22 7V-inch-dia. reel that 

in. deep, it holds a six-footer connects to a faucet. Hoses 
comfortably, says Kohler Co., соте in 15- ($20) and 25-ft. 


Kohler, Wis. 53044. It's ($25) lengths. Garden 
$1,000, including whirlpool Products Co., 49 S. Baldwin, 
mechanism. Sierra Madre, Calif. 91024. 


Barbecue smoker 
The Smoker Grill (shown in 
cutaway) can hold up to 50 
Ibs. of food. It comes either 

as a charcoal ($75) or gas 

($95) model. The smoke 
barrel, including the grills, 
lifts off so you can add 
charcoal or water. Coleman 
Co., Inc., 250 N. St. Francis, 
Wichita, Kan. 67201. 


Roof panels 

Woodruf wood-fiber roofing 
panels have the look of 
hand-split shakes, but not the 
problems of installation, says 
Masonite Corp. (29 N. 
Wacker Dr., Chicago, III. 
60606). The 12-by-48-in. 
sections can be installed over 
existing roofs. Cost: $90 for 
100 sq. ft. 
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Whats New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Melody maker 

It fits in your briefcase and 
weighs just 1.9 kg, but this 
music composer is capable 
of electronically creating 
more than 1,500 chords and 
scales, A built-in micropro- 
cessor gives you complete 
control. It's $104 from Futura, 
73 E. Allen St., Winooski, Vt. 
05404. 


Eight-hour VCR 

It's a lightweight for carry- 
ing—just nine pounds—but 
the Panasonic PV-5110 VCR 
is a heavyweight on features: 
up to 100 minutes' recording 
time on one charge, up to 
eight hours of play on one 
cassette (NV-T160 tape), LCD 
tape counter, and editing ca- 
pability. Price: $995. 


Component TV 
Connect that top video tuner/ 
control box to its companion 

19-in. color monitor, and 
you've put together a new 
component TV system from 
Sanyo. The tuner ($400) has 
remote control and provision 
for three external sources; 
the monitor ($600) displays 
up to 360 lines. 


Smart modem 
Attach an auto-answer/auto- 
originate modem to your 
computer and you'll have to 
write the programs to make 
it work. But not with this 
one: The Radio Shack DC 
Modem II ($249) contains a 
microprocessor for immedi- 
ate operation with simple, di- 
rect (ASCII) commands. 
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Eye fidelity 


Can't see a thing without 
your glasses? You won't hear 
a thing either if you forget 
the Loraen Radio Sunglasses. 
The frames contain a com- 
plete tunable AM radio—just 
pop in the earplug. Made by 
Biometric Systems, 4040 Del 
Rey Ave., Marina Del Rey, 
Calif. 90291, they're $50. 


Letter quality 

For easy reading, attach a let- 
ter-quality daisy-wheel print- 
er to your computer. For 
easy payments, make it the 
Smith-Corona TP-1—it's $895, 
half the usual price. It comes 
in 105- and 126-character- 
per-line models (pica or elite) 
and prints 12 characters per 
second. 


Tape rack 

Video cassettes are extreme- 
ly handy to use—but what 
about when you're not using 
them? The storage solution 
these smoked-acrylic cassette 
racks. Each holds six Beta or 
VHS tapes, and they're sold 
as a pair—two for $6.95 from 
ISO Intl., Box 62497, Sunny- 
vale, Calif. 94086. 


Whats New 


FOR YOUR CAR 


BY JACK KEEBLER 


Diesel retrofit 

Ford now offers replacement 
3.7-liter four-cylinder turbo 
diesels for tired 
original-equipment gasoline 
engines. Limited to 1975 and 
later vans, the program will 
later include pickups. During 
the second half of 1982 a 
larger 5.6-liter six-cylinder 
will be made available. 


Sizzle solution 
These aluminum blinds take 
the heat off car interiors 
exposed to the sun's sizzle. 
Suction cups hold them in 
place, and they open and 
close in seconds. 
TradePower, Inc. (3808 
Rosecrans St., Suite 480, San 
Diego, Calif. 92110), has 
them for cars and vans. 
Price: $32. 


Inner alarm 

It's the only palm-sized auto 
alarm with LED lights to 
verify that proper 
connections are made, says 
Micronics Intl. Inc. (Box 6319, 
Anaheim, Calif. 92806). Small 
enough to be easily 
concealed, it packs a big 115- 
dBA siren to blast thieves 
who disturb your vehicle. 
Price: $119.95. 


Outer alarm 

You can turn your ordinary 
car cover into an extra 
security device using the 
Covr-Larm (2554 Lincoln 
Blvd., Marina del Rey, Calif. 
90291) special wiring harness 
and microsensors. Thieves or 
vandals disturbing the cover 
set off the vehicle's alarm. 
Price: $59.95. 


Low-profile trailer 
The Caboose weighs only 
158 Ibs., yet can carry a 
750-Ib. payload, claims 
Coleman Co., Inc. (250 N. St. 
Francis, Wichita, Kan. 67201). 
A 37-in. profile provides an 
unobstructed rear view for 
drivers of even the smallest 
cars. It comes prewired and 
ready to roll at $450. 


Auto audio 

Auto audiophiles will be 
interested in the Model 7337 
tuner-tape preamp unit. It 
features Alpine's (3102 
Kashiwa St., Torrance, Calif.) 
metal-stereo dual-function 
Switch, 10-station preset 
music-sensor system, auto 
seek, auto mute, Dolby, and 
ignition-key-off eject. $499.95. 
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Damage 
uncruncher 


for unit-body cars 


Can hammering out 
the dents make it as good 
as new? Not anymore 


By E. F. LINDSLEY 


The air-hydraulic puller stuttered 
with a machine-gun-like chatter. Al- 
most imperceptibly, the puller chain 
attached to the car on the repair 
bench tightened until the tension 
gauge read 3,000 lbs. Slowly, gently, 
the crumpled metal of the 1981 Mus- 
tang straightened, groaned, and 
eased back toward its original shape. 
"Let's check and see where we are," 
said Dean Fergus, an instructor at 
Blackhawk's training center. We ex- 
amined the relative positions of the 
body-panel reference points and the 
repair bench's fixed pedestals. When 
the reference points and the pedestals 
were finally aligned, we would know 
that the car had been returned to its 
correct configuration. 

A few years ago a fender-bender ac- 
cident was no big deal. You could be 
fairly sure that a good body man could 
simply hammer out the dents and ev- 
erything would be as good as new. To- 
day, if you have an accident with one 
of the new unit-body cars, you may be 
in for an unpleasant surprise. Even 
small bumps can misalign the entire 
car. Engine, drive train, and suspen- 
sion are all knocked askew. 

Unit bodies were, and unfortunate- 
ly still are, being totaled out for dam- 
age that could have been repaired eas- 
ily a few years ago when cars had 
frames. Or worse, they are being re- 
paired badly and aren’t safe to drive. 

To learn how the new unit bodies 
are repaired, and what you should 
look for when you choose a body shop, 
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I visited Blackhawk, a division of Ap- 
plied Power in Milwaukee. There I at- 
tended a class for body-repair men 
who were learning the techniques of 
the dedicated-bench system. 

It’s not hard to understand the new 
repair challenge if you look back to 
the time when everything from en- 
gine to axles was lined up by being 
bolted to a rigid frame. The body shell 
simply went along for the ride. 

In an effort to reduce production 
costs and lighten cars for better gas 
mileage, auto makers have gone to a 
construction technique called “unit 
body.” Unit-body design eliminates 
the frame, and the body shell becomes 
a very strong, highly stressed load- 
bearing member. 

There are three reasons for the in- 
adequacy of conventional repair 
methods when applied to unit bodies: 

* The new unit-body designs 
mount engine, steering gear, axles, 
and transmission directly on the easi- 
ly deformed body shell. 

© Car makers have eliminated the 
broad-range steering and alignment 
adjustments. 

® The new high-strength steels are 
much thinner and can no longer be 
welded, hammered, or heated without 
being seriously weakened or warped. 

The reference points mentioned 
earlier are the positioning holes in the 
body panels used on the factory as- 
sembly line when the individual steel 
panels are brought together and 
locked into position for welding. The 
bench system uses so-called fixture 
points—heavy, precisely made pedes- 
tals and towers—that bolt onto a mas- 
sive steel bench. These fixtures are 
specific to the model and are made 
from factory drawings. They have ei- 
ther bolt holes or buttons that mate 
exactly with the matching reference 


points in the body when the car is per- 
fectly aligned. 

As I pondered the sorry state of the 
Ford clamped to the repair bench, one 
of the old-timers in the class pointed 
to a humped-up section of the engine 
compartment's inner panel. "See 
that?" he asked. "That's the shock 
tower where the MacPherson strut 
seats. If it's off 4 inch, you'll never get 
the wheels aligned." Peering over his 
shoulder, I could see that the left 
shock tower was off by at least %4 inch. 
And of course, the reference pedestal's 
bolt holes were not even close to the 
reference points in the sheet panel. 
But the left shock tower had not been 
moved very much by this accident; the 
Ford had been hit on its right side. 
Another of the Blackhawk instruc- 
tors, Allen Engbring, said, "When 
this car came in I noticed that the rear 
tires had a strange wear pattern, as 
though they came off the front." Dean 
Fergus added, "This car was in a pre- 
vious accident, but wasn't repaired on 
a bench. That's why the tower is way 
off. Maybe the bad handling is what 
caused this wreck." 

As he spoke to the class, Fergus 
hooked a pull chain onto the offending 
left tower. "Watch this," he said. The 
hydraulic control under his foot mut- 
tered briefly, muttered again. Slowly, 
as I watched, the tower moved and the 
hole in the top started to center up 
with the pedestal button. The sound of 
the hydraulics slowed to individual 
burps. "That way you avoid pulling 
too much," said Fergus. "Overpulling 
is a real problem with conventional 
systems because you can't see where 
you are." 

A student now had his foot on the 
hydraulic control. Fergus nodded to 
him. "Give her some now. We don't 

Continued 


The bench system relies on a grid of steel channels set in the concrete floor with movable anchors to secure the chains. 


Massive steel bench 
(above) with its precise- 
ly made towers and 
pedestals awaits a 
crashed vehicle. These 
repair fixtures duplicate 
the factory jig used to 
lock the steel panels to- 
gether before welding. 
Once the car is posi- 
tioned on the repair 
bench (right), body men 
check the reference 
points against the fix- 
tures and determine the 
direction of pull. Heavy 
chains are then at- 
tached to the crumpled 
section or sections. The 
other end of the chain is 
anchored in one of the 
channels set in the con- 
crete floor. Like tent 
posts, powerful hydrau- 
lic cylinders are posi- 
tioned between the 
chains and floor. Forces 
exceeding 3,000 pounds 
are then exerted to un- 
fold the metal. 
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want to pull more than a ton and a 
half; she's moving plenty fast now." 
Soon he told the student to stop pull- 
ing. "Now we're going to rattle some 
molecules," he said. Fergus placed the 
end of a short piece of 24 against the 
panel and struck it repeatedly with a 
hammer. At each blow the tension- 
gauge needle dropped a bit. 

"After pulling, we want the metal 
to stay put," Fergus said. "You could 
relieve the tension with a torch if this 
were mild steel, but we don't want to 
heat this high-strength stuff. So we 
shake it by hammering. Knowing 
where to hammer helps, too," he 
grunted. 

Fergus was satisfied. "Okay, let off 
on the pullers a little at a time. We're 
right on and ready to weld." A check 
of the reference points showed them 
all centered and the once-mangled 
body back at factory specifications. 

The new panel that needed to be 
welded in was the radiator support, a 
single piece that would unite the two 
engine-compartment inner panels 
and reestablish the shape of the front 
of the car. 

Welding in new panels is no longer 
a casual job with an ordinary electric- 
arc or acetylene torch. High-strength 
steel cannot withstand that kind of 
heat without being so weakened that 
it would be dangerous in another col- 
lision. To replace a damaged body 
panel, the old panel must be cut out at 
the factory seam and the new panel 
must be Mig (metallic-inert-gas) 
welded in place. 

The important part of the welding 
operation is locating the panel exact- 
ly. "We locate the new panel by using 
the pedestals," Fergus said. "By 
clamping it to them we have the same 
jig setup as the factory." I asked how a 
body shop without the bench would do 
it. "That's the problem," said Fergus. 
"They'd clamp it in place with weld- 
er's clamps and go ahead. But the in- 
tense heat of the welding process 
would probably warp everything out 
of line." 

One of the students broke in: 
"That's sure right. We had an Escort 
with everything in place except one 
little thin plate, which was back-or- 
dered. Four days later, when the piece 
came in, we welded it—and pulled the 
whole car out of alignment." 

Cosmetic details, such as painting 
and filling small bumps in the sheet 
panels, still have to be done after the 
bench has been used. How well 
they're done is usually what people 
judge a job by, but it's what's under- 
neath that counts. So unless his shop 
has a modern bench repair system, 
the kindly local body man could turn 
out to be your car's worst enemy. @) 


Solar home 
—Japanese. 
style 


When the sun says 
"sayonara," it Ra ings 
buttons up tight 
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By RICHARD STEPLER 
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TSUKUBA, JAPAN 
The January sun was low in the sky 
when I visited the Building Research 
Institute here to see three little 
houses. They are part of a monitoring 


program to compare energy consump- = i 


tion in Japanese homes bes Fos БЕ; reer SECOND-FLOOR PLAN 


The 1,300-sq.-ft. houses are average 35.8 FEET 
size for Japan, with three bedrooms FIRST-FLOOR PLAN 
and washitu—a traditional Japanese 


room (see floor plan). One is a conven- ACTIVE/PASSIVE HOME 
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tional uninsulated home; the second Skylights alternate 
is also conventional but well insulat- with solar collectors 
ed; the third, shown above, is an ac- on home's 


tive/passive solar һу! 
Some of its featu 


rid. south-facing roof 
are similar to (color photo). 


those found in U.S. solar homes: extra Skylights, along with "Щу 
insulation in walls and ceiling; dou- windows on south ( 
wall, provide direct 


ble-glazed windows and skylights; in- 
sulating shutters (manually operat- 
| ed); air-lock entries; and a drain-down 


solar heating during NS ~ 
the day. At night, > 
with insulating 


NS 


| solar water- and space-heating sys- shutters closed, TN SS 
tem. Solar heat is stored in an earth- home is heated via | 
filled tank to reduce costs, Japanese radiant hot water 
researchers told me. using stored solar ( Рр 
Project results aren’t іп yet; stu- heat. Note STORAGE 
dents were beginning a live-in moni- solar-heated kotatsu 


(low table). 
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toring program when I visited. 5) 


PS leisure-home plan 


Single unit is complete in itself. Major glazing, including bank 
of skylights, is on south wall. Windows on north are minimal 
and side walls are blank, which simplifies joining two or more 
units in an offset line, as shown on next page. Street face of 
double unit is shown in color rendering above. 
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By AL LEES 


Here's a two-story plan with designed-in options. Have 
you and your spouse ever discussed the possibility of shar- 
ing a vacation site with another couple—perhaps friends 
you've traveled easily with in the past . . . or family mem- 
bers who, like yourselves, have never quite managed an 
investment in leisure living on their own? Or, if you don't 
have a potential partnership in mind, how about helping 
to finance your investment by "building double" and rent- 
ing the second unit? 

As the cost of building sites continues to escalate, two 
families can share the down payment and carrying 
charges for one large lot more easily than for two smaller 
ones. This house, doubled as shown in the color rendering 
at left and the large sketch below, will fit neatly on a 100- 
foot-wide lot. Labor and construction costs, waste disposal, 
water and power lines, and other common expenses all 
can be reduced by erecting a double unit instead of two 
detached ones. And although this floor plan is self-suffi- 
cient, it's specifically designed for doubling—with two 
identical units as mirror images of one another. 

This is another in the series of energy-efficient homes 
designed for us by Ken Gephart of Home Building Plan 
Service in cooperation with the Western Wood Products 
Assn. As with all HBPS homes, it's designed to meet all 
requirements of the Uniform Building Code, with double 
glazing and full insulation specified. That passive sun roof 
Shown in the sketches below spans the kitchen and dining 
areas, to soak up and store free solar energy. 

Whether you build the separate single shown in the 
smaller sketch or the two joined units, each floor plan of- 
fers a "great room" on the main level. A wood stove with a 
masonry hearth and back wall warms the expansive liv- 
ing-dining-cooking area. A laundry room provides access 
between garage and house, and open stairs to the second 
floor are conveniently adjacent to both this door and the 
sheltered front entry. 

Both bedrooms on the second floor have sloped ceilings 
and generous closet space. The master bedroom has a full 
bath, the bathing facilities of which it shares with the oth- 


er bedroom. The half bath there and on the first floor save 
on plumbing costs. The first-floor bath is handy for any 
"spillover" guests you need to put up on foldaway beds 
down here. The smaller bedroom upstairs could function 
as a studio; it has a balcony view out those sun-roof win- 
dows and down into the floor below. 

A wide wood deck sweeps across the back of each unit, 
with a shorter second-level deck above it, off the master 
bedroom. If you closed the railing of this bedroom deck 
with solid panels for greater privacy, it would be an ideal 
spot to get an all-over tan. 

For added living space and storage, this plan also comes 
in a version with a daylight basement (as in both of the 
Sketches below). Note that the doubled units are joined 
along a common garage wall, so a late party in one home 
isn't likely to disturb anyone next door. Privacy is en- 
hanced by locating the recessed entry doors nearly 50 feet 
apart. Solid-wood siding, applied both vertically and diag- 
onally, accents the contemporary lines of the unit—wheth- ' 
er you build one or two. 

But it takes two to condo, and ГЇЇ bet if you flash these 
illustrations around at your next patio party, you'll have 
more fellow investors wanting in on the action than you 
can possibly accommodate. Everybody's looking for a con- 
struction bargain these high-cost days, and sharing seems 
to be the way to go. us 


How to order your plans 


For the separate unit: One set of plans is $100; four sets (for 
construction, financing, and permit) are $140. Specify 953-2A 
(without basement) or 953-2B (with basement). Mirror-reverse 
plan is available (specify how many in your order are to be re- 
versed); materials list: $20. For double units: Four sets of plans 
are $170. Specify 610-2A2 (without basement) or 610-2B2 (with 
basement). Add $5 postage to all orders. Typical plumbing and 
wiring diagrams are $7.50 each. To use MasterCard or Visa ac- 
counts, call toll-free 1 (800) 547-5570 (for plans orders only). Or 
write: Home Building Plan Service, 2235 N.E. Sandy Blvd., Port- 
land, Ore. 97232-2884. 
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Low-ener 
outdoor 
lighting 


—affordable security, 
dusk to dawn 


Pay $20, $40, even $70 for 
a light bulb? Outrageous? 
It cou/d be a bargain 


By V. ELAINE SMAY 


Lighting the outside of your house can 
make it more attractive to look at— 
and less attractive to someone intent 
on mischief. 

But choosing the best outdoor-light- 
ing system may not be as simple as it 
once was. Along with the traditional 
incandescent lamps and fixtures, now 
you may see mercury-vapor, high- 
pressure-sodium, and even low-pres- 
sure-sodium lights—technologies once 
restricted to city street lights and 
industrial areas. They offer great 
advantages in energy savings, but 
their initial costs may be many times 
those of incandescents. Can they pos- 
sibly be worth that kind of money? 
Maybe; but first, the basics. 

Mercury-vapor, high-pressure-sodi- 
um, and low-pressure-sodium lamps 


all have a small arc tube within a larg- 
er glass housing. The tube contains a 
gas or mixture of gases (neon, argon, 
xenon) and a tiny bit of metal: mercu- 
ry in the mercury lamp, sodium in the 
low-pressure-sodium lamp, and an 
amalgam of sodium and mercury in 
the high-pressure-sodium bulb. For 
the lamp to operate, an arc must be 
struck between two electrodes in the 
tube. A ballast provides a high voltage 
to start the arc and limits current flow 
once the arc is established. 

When the arc is struck, electrons 
flow through the gas. As the gas 
warms, it heats and vaporizes the met- 
al. This vapor mixes with the original 
gas and the light gets brighter, taking 
on a characteristic color. Because the 
entire gas-filled tube glows, these 
lamps produce much more light for the 
electricity they burn than does an 
incandescent lamp, in which only the 
thin tungsten filament glows. 

A light bulb's efficiency is rated in 
lumens per watt: the amount of light 
produced for each watt of electricity 


Buyers' guide for outdoor lighting 


Approx. 
lumens 


Light source 


‘Sugg. retail, 
lamp only ($) 


100-W incandescent 1.700 


95 


150-W incandescent 290 


160 


150- PAR incandescent 22504 


150-W quartz halogen 2800 


300-W quartz halogen 5400 


50-W mercury vapor 1575 


75-W mercury vapor 2,800 


100-W mercury vapor. 4,500 


175-W mercury vapor 8,800 


35-W high-pressure sodium. 2250 


50-W high-pressure sodium 4,000 


18-W low-pressure sodium 1800 


35-W low-pressure sodium 4800 


includes ballast losses where applicable; can vary by bulb and ballast design. "Based on 4,000 hours’ operation at 7¢ per kWh. Lamps are often 
discounted. “PAR bulbs produce fewer total lumens than standard incandescents. but the light is more focused and thus may be more usable. 
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burned. Incandescent bulbs range 
from seven to 22 lumens per watt; 
mercury-vapor, 30 to 63; high-pres- 
sure-sodium, 63 to 140; and low-pres- 
sure-sodium, 100 to 183. (In general, 
higher-wattage bulbs are more effi- 
cient. Also, whether the bulb is clear 
or coated affects its efficiency.) 

To determine if more costly, more 
efficient lights would be a good invest- 
ment for you, you need to consider life- 
cycle costs, which depend on how 
much the light ison, initial equipment 
cost, bulb life, replacement cost, and 
cost of electricity. 

If what you want is a light to flick on 
occasionally—to light your path from 
house to garage, for example—none of 
these more-efficient lamps would be 
appropriate. Not only are they too 
expensive to allow a reasonable pay- 
back with infrequent use, but they 
also require a warm-up time—three to 
seven minutes—to reach full bright- 
ness. If you want a high-use light, 
however, especially if you want a secu- 
rity light for nightly dusk-to-dawn 
use, they can save you money. 

Norelco's Steve Goldmacher gives 
this economic analysis for his compa- 
ny's 18-watt low-pressure-sodium 
light: "The Mini-Sox, which sells for 
$99 [fixture, lamp, and photocell], can 
replace up to a 150-watt incandescent 
PAR [parabolic aluminum reflector] 
floodlight, which would sell for around 
$20," he says. "The 18-watt low-pres- 
sure-sodium lamp actually burns 30 
watts an hour including ballast losses. 
If it were lit an average of 11 hours a 
night, 365 nights a year, it would use 
about 120 kWh per year; the 150-watt 
incandescent, about 600 kWh. At sev- 
encents a kWh, the low-pressure-sodi- 
um light would cost about $8 a year to 
operate; the incandescent, $42. 

"The 150-watt PAR flood has a rat- 


Re 


Efficient low-pressure-sodium lamp, as 
used іп Norelco's $99 Mini-Sox (1), gives a 
monochromatic yellow light. High-pres- 
sure-sodium (HPS) light is also yellow, but 
renders colors better; GE's Owl (2) uses a 
35- or 50-W HPS lamp. A $90 HPS flood- 


ed life of 2,000 hours,” Goldmacher 
continues, “so you’d need two each 
year (list price: $7.29). The sodium 
bulb’s rated life is 12,000 hours— 
about three years of all-night use.” 

During those three years, you'd 
have these comparative costs, accord- 
ing to Goldmacher: 


Low-pressure sodium 


Original equipment $ 99 
Energy (3 years (? $8) $ 24 
Total $123 


Incandescent PAR light 


Original equipment $ 20 
Replacement bulbs (5 @ $7) $ 35 
Energy (3 years @ $42) $126 
Total $181 


"A replacement low-pressure-sodi- 
um bulb's list price is $42—about 
equal to the $44 of the next six incan- 
descents. Thus after the first three 
years, equipment costs would be simi- 
lar and all the energy savings would 
be gravy,” concluded Goldmacher. 

The buyers' guide gives the num- 
bers you need to figure life-cycle costs 
of various lighting alternatives. Fix- 
ture prices vary greatly. For a ball- 
park comparison, consider a simple 
incandescent floodlight (fixture and 


light from ITT Lighting (3) can be mounted 
on house or pole. GE's new 120-W PAR 
floodlights and spotlights (4) produce the 
same lumens as standard 150-W PAR 
lamps due to an improved reflector. (Syl- 
vania makes a similar bulb.) Substituted 


lamp) at $20; mercury-vapor, $40; and 
both types of sodium lights, $100 
(these will be more durable than the 
others, however). 

Besides economics, you'll want to 
consider aesthetics. Incandescent 
lights emit radiation over a broad 
range of wavelengths and render col- 
ors fairly accurately. A clear mercury 
bulb gives everything a bluish-green 
cast. Color-corrected versions render 
colors much better, though. 

Most of the radiation from high- 
pressure-sodium lights is in the yel- 
low/yellow-orange band. Colors are 
distinguishable, but many are not 
rendered truly. Color-corrected high- 
pressure-sodium lamps give a whiter 
light and truer colors. Low-pressure- 
sodium lamps are a deep golden yel- 
low. The light they emit is all in the 
yellow band, so white looks yellow and 
colors look yellowish gray. 

Depending on how you'l use the 
lights, color may or may not matter. 
Neal Johnson of ITT Lighting offers 
this advice: "If all Iwanted was a secu- 
rity light to keep the bugbears away, a 
low-pressure-sodium light would be 
my first choice because of its efficien- 
cy. If I wanted both a security light 


for a 150-W bulb in a fixture such as this 
$26 model from Keene (5), 120-W lamps 
can cut energy use by 20 percent. Hand- 
some entry or post lanterns that take mer- 
cury-vapor lamps (6) use about half the 
energy of their incandescent cousins. 


and one for backyard entertaining, I'd 
choose either a high-pressure-sodium 
or mercury-vapor light. Then I'd con- 
sider whether my projected usage jus- 
tified the higher price of the sodium.” 

All of these lights are available for 
standard 120-V circuits and most can 
be installed in place of an incandes- 
cent fixture. But you can’t simply 
screw one of these bulbs into an incan- 
descent socket. One exception is a 
high-pressure-sodium light from GE 
called the Owl (see photo). One ver- 
sion can be installed in a medium-base 
incandescent socket. You also can get 
special retrofit high-pressure-sodium 
bulbs that will work in some mercury- 
vapor fixtures. 

Mercury-vapor equipment is avail- 
able at discount stores and home cen- 
ters. For sodium lights, you may need 
to go to a lighting distributor (check 
the Yellow Pages). ш 


SOME MANUFACTURERS OF LAMPS AND FIXTURES 
Craftlite Inc., Hadco Div., Box 128, Littlestown РА 17340; 
General Electric Co., Nela Park, Cleveland OH 44122; 
rp., Sylvania Lighting Equipment, 21 
Penn St. Fall River MA 02724: International nal Lighting 
Co., 1821 N. 19th St., St. Louis Mo 631 
Box 100, Southhaven MS 38671; Keene: ., опвит, 
er Products Div., 1665 John Tiptan Blvd., Penn 
08110; North American Philips Lighting Corp. (Norelco), 
Bank St. Hightstown NJ 08820; Westinghouse Electric 
Corp., Lamp Commercial Div., Bloomfield NJ 07003. 
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Results of the 
sixth annual 
PS/APA contest: 


Our sixth annual design competition, conducted in coop- 
eration with the American Plywood Assn. and an- 
nounced in last November's and February's issues (with 
a March 2 deadline) offered a total of $3,750 in cash 
awards in three categories, based on the amount of ply- 
wood used. Also offered was a generous selection of how- 
to books from the Popular Science Book Division as an 
honorable-mention award in each category. 

Entry categories were: half sheet (four feet square), 
single sheet (one full four-by-eight-foot panel), and mul- 
tiple sheets (in full- or half-sheet increments, from 1% 
to six sheets). 

Here is our portfolio of the nine winning projects. The 
little panel symbols before each winner's name indicate 
the amount—and thickness—of plywood used. Cutting 
layouts for all panels are shown, since efficient use of 
the plywood was a major condition for qualifying. Parts 
had to be scaled and nested for a minimum of waste 
(shown in gray tone), and non-plywood purchases (for 
lumber, metal, finishes) could not exceed $100 per 
project. 

The three grand-prize winners—one in each category— 
are shown on these first three pages, followed by the 
three winners of the $250 special-merit awards (the cut- 
ting layouts for these appear on the last page of this ar- 
ticle); then we present the three honorable-mention win- 
ners—again, one per category. 

In most cases, dimensions shown in the layouts do not 
allow for saw kerfs (we can't know what thickness blade 
you'll use), so you'd have to center all cuts on the layout 
lines. In drawing up his six panels for the bunk-bed 
project, however, Greg Branch did make a %-inch kerf 
allowance throughout. This layout, incidentally, rates as 
one of the most impressive utilizations of multiple pan- 
els in our contest's history. And not all of the project's 

[Text continued on page 99] 
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$1000 GRAND PRIZES 


CATEGORY: 1/2 OR 3/4 SHEET 


GARY WAUGH, Truro, N.S., Canada 
Pivoting drop-leaf 


E 


7 


کے 


3 PCS CUT WITH 60° BEVEL 


This clever table leads a double life: As the top revolves, the 
leaves of the compact, triangular side table lift on top of the 
tripod support to form a hexagonal coffee table, Waugh made 
his own pivoting device, but you could buy a Lazy Susan unit. 


CATEGORY: SINGLE SHEET 
= 


MARTIN GIERKE, Burnsville, Minn. 
Flip-up workbench 
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Space too tight for a bulky workbench? Gierke designed this 
fold-down for his garage wall: Back out the car, and the bench 
drops for use, complete with full-width vise. All pieces for bench, 
vise, and wall bracket (above) were cut from a single sheet. 


CATEGORY: 
4 1/2 OR MORE SHEETS 
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GREG BRANCH, Salinas, Calif. Double bunk/divider 


Long, skinny room becomes effectively shared bedroom for chil- face in opposite directions for privacy—and to discourage after- 
dren when this unit is centered against one long wall. Two bunks hours chatter. Bookshelves at end are shared—three apiece. 
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$250 SPECIAL- 
MERIT AWARDS 


1/2 SHEET 


DAVE FULLMER 
Salt Lake City, Utah 
Solar dehydrator 


Once you've loaded up the removable expanded-metal shelves, the cover down for best solar exposure—and thermal-convection 
you clamp on the collector-cover, carry the unit outdoors, pivot air flow dries the food for storage without refrigeration. 


1 4/2 OR MORE SHEETS 
Е 4 | Eî See Spring, Ky. 


SINGLE SHEET 


к = =. 
Both halves will float independent- 
ly—and they'll nest inside a small 
station wagon. But this becomes a 
true dinghy when pins are rein- 
serted in mating sections of piano 
hinge across bottom and sides. 


For cutting diagrams of these three 
projects, see end of article 


The lines of this desk, chair set are even more crisp and clean 
when the lid folds shut at a slant. Ideal for a teen-ager's room. 


HONORABLE-MENTION 
AWARDS 


4/2 SHEET 


1 LT R MORE SHEE 


RETH MEALLISTER, Mu 


LUIS Е. ARROYAVE, Guatemala City, Guatemala 
Knockdown hobby table 


You can take this desk with you: It disassembles into a short 
stack that will fit in a car trunk. There’s work-height adjustment, 
too: 29 in. for normal desk work, 27 in. for your home computer, 
or 25 in. for a child. Underslung drawers are an option. 
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Designer personalized this caboose toy box with name and 
phone number of grandchildren it was built for; they often emp- 
ty it and climb inside to play train. For safety, add sturdy lid 
supports so hinged roofs can't fall accidentally. Box design is 
clean enough to be decorative in a family room. Construction 
plans give details for assembling the realistic undercarriage 
(painted black, here, and lost in shadow) and window frames. 


design ingenuity is demonstrated in our photos: The mod- 
ular construction gives you the option of facing both bunks 
in the same direction, should the room you're building 
them for not require the divider function. (And the mod- 
ules break down easily for moving.) 

There’s great ingenuity, too, in the design and construc- 
tion of the two-section dinghy. Distler, a tool and die mak- 
er, wanted a lightweight boat to replace his inflatable, and 
he took a machinist’s approach to the project. “Inflatables 
are for young folks,” Distler writes, “and as my wife and I 
grew older, we found it harder to get in and out. I didn’t 
want to wrestle a boat on and off the top of my Rabbit, and 
since we tow a travel trailer, about the only way we could 
continue to take a boat along was to tuck one into the back 
of the car, as we’d done with the inflatable. 

"Loose-pin piano hinges proved an ideal way to split my 
design into nesting halves—but I still wanted to keep the 
weight down, so I went with 'A-inch ply and omitted all 
framing. The only part I doubled up was the transom—to 
make it sturdy enough to take a small outboard." 

But how do you join such thin panels? Here's where the 
machinist triumphed: Distler riveted them all together, 
using aluminum angles as shown in our section detail. 
Can't get much more lightweight than that. 

That plywood is a versatile construction material is cer- 
tainly proved by the great range of our winning projects. 
Wherever the item is to be attractively painted, it's a good 
idea to choose MDO (medium-density overlaid) panels, so 
you'll have no grain pattern peeking through. Note the 
various edge treatments: Sometimes leaving the lamina- 
tions exposed and finishing them natural (with several 
coats of clear varnish) adds a striking effect. In other cases, 
enameling the edges in a color that contrasts with the 
paint on the panel faces adds a design element. In the case 
of the bunk bed, all exposed edges (except at top) were 
trimmed with screen-bead molding. 

Only rarely is a dark wood stain effective on softwood 
plywood's characteristic wild grain. So if a natural wood 
finish is desired, surfaces must be covered with a plastic 
laminate or a wood veneer. (For the purposes of this con- 
test, cabinet-grade hardwood plywood can't be used.) 

The nine winners on these pages were chosen from sev- 
eral hundred entries of unusually high quality. Many of 

Continued 


Most complex entry in our contest, chair is laminated from 
many strips of %-in. ply, with exposed edges creating decorative 
striping. Unit is heavy and sturdy when assembled with dowels 
through pivot rings (center, left). It's a three-position chair-bench 
that locks into each by means of mechanism sketched at right. 
Stacked-lamination approach makes possible the magazine 
rack, plus swivel-out drink holder and change caddy built into 
arm sections. Though bare slats are not uncomfortable, you may 
want to add a lounge pad—if you can bear to hide all those lam- 
inations. McAllister is an architectural student at Ball State Uni- 
versity who entered our contest as a course assignment. 
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$250 SPECIAL-MERIT AWARDS 
1/2 SHEET 


DAVE FULLMER 
Salt Lake City, Utah 
Solar dehydrator 


Section above shows how corrugated-metal collector plate ab- 
sorbs sun's heat and feeds hot air into box full of food to be 
dried. Opposite end of collector-cover is screened to prevent en- 
try of insects, yet permit air flow. Fullmer recommends MDO. 


MICHAEL N. WARD 
Tulsa, Okla. 
Secretary with chai 


МЫР HET 


Efficient utilization of plywood panel is essential to qualify for 
our contest. Turn back two pages to check photo of this secretary 
desk and chair, and note how parts are nested in layout above to 
make a single sheet do as much as it possibly can. 


these had to be passed over because—even though the de- 
sign was effective—the plywood use was profligate. It 
takes a rare combination of taste, perseverance, and puz- 
zle-mastery to create a useful, good-looking project that— 
as one of this year’s winners put it—“leaves no plywood 
behind except as sawdust on the floor.” We don’t expect 
that of every entry, of course, but the panel or panels must 
be shrewdly utilized: That’s one of the things this contest 
is about. 

In the six years we've run this program with APA, it's 
become one of America's most prestigious design contests. 
Soeach year, the competition—and the judging—becomes a 
little tougher as quality is raised by the infusion of fresh 
blood from design schools across the country and from pro- 
fessional ranks. One consistently interesting fact, though, 
is that most of our prizes continue to go to home workshop- 
pers. Of the nine winners honored here, Gierke is an in- 
dustrial designer, Arroyave is an architect, and McAllister 
is an architectural student. All other winners lack any 
connection with the design profession (they're plant engi- 
neers, carpenters, auditors, etc.)—yet look at the overall 
quality of the work! 

Dave Fullmer is this year's only repeat winner. Dave 
won a special-merit award in last year's competition, too— 
in the multiple-sheet category. He vows he'll return in 
1983 with a single-sheet grand-prize winner. 

Our two Canadian winners this year come from opposite 
coasts, and one honorable-mention project came to us from 
Guatemala—so this year we had a truly international com- 
petition. The state with the most entries was Illinois, in a 
walk, followed by Michigan and California. For the second 
year running, we had no entry from New Hampshire, 
North Dakota, or Rhode Island, so workshoppers in those 
states have a special challenge coming up. We'll be an- 
nouncing the seventh annual competition in our Novem- 
ber issue. Any reader who thinks he or she could do as well 
as (or better than) the winners on these pages is invited to 
try. 
Meanwhile, a detailed construction plan is available, at 
$2, for each of the nine projects. Send your check to APA, 
or use the ordering coupon on my "Shop Talk" page, far- 
ther along in this issue.—A/ Lees 


11/2 OR MORE SHEETS [ER] IRE] 


FRANK DISTLER, Cold Spring, Ky. 
Split-apart dinghy 


O5" THK ALUMINUM 3/4" WIDE STRIPS 
13/16" LONG-BENT TO ANGLE REQUIRED 


5/32"D 1 3/8" LONG FLAT HEAD 
TUBULAR SOFT IRON RIVETS 
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Boat panels are joined by means of aluminum angles riveted 
across joints before joints are rounded on outside and water- 
proofed with fiberglass tape (section detail, left). Strips % in. 
wide and 1%s in. long were bent to angle required by their po- 
sition. Leaves of piano hinges were also riveted through %-in. 
plywood before fiberglassing. Seat plank in bow section is re- 
movable so stern section will nest inside once pins are pulled. 


Water infusion: 


new process lets you make 


dry-cast 
concrete 


panels 


Work with the mix as long 
as you like—it won't set 
until you're ready 


By RICHARD DAY 


Concrete that's as dry as flour? Con- 
crete that doesn't pour into place? 
Yes. It's called dry-cast concrete. The 
dry-casting process uses sand and 
portland cement, as does ordinary 
sand-mix concrete, but the water is 
not added in the mixer. Instead, it's 
infused after a dry mix is tamped into 
the form. 

Working with a dry mix is much 
easier than handling a plastic one. 
You're in no rush to finish before the 
mix sets up hard. What you don't feel 
like completing one day, you can do 
the next. Moreover, the surface 
doesn't need floating—just tamping. 
And a trowel glides over it as though 
it were roller-bearing lubricated. 
Also, dry-cast concrete shrinks less on 
setting and is less permeable than its 
plastic-mixed counterpart. 

The patented dry-casting process 
was invented some years ago in Cali- 
fornia by engineers Lester H. Gabriel 
and W. Ernest Willis. It has been used 
for making such items as reinforced- 
concrete pipes and decorative build- 
ing panels. In fact, some 500 dry-cast 
art panels spruce up San Francisco- 
area BART transit terminals (see box 
at end of article). A number of world- 
class artists are replicating dry-cast 
plaques in molds and marketing them 
like prints. Now you can use the dry- 
casting process at home for pre-cast- 
ing stepping stones, fence panels, wall 
plaques, and such. Or you can use it 
for building a sidewalk, patio, or 
driveway. 


I spoke with Dr. Gabriel, who is 
now a professor of civil engineering 
and director of the Applied Research 
and Design Center at California State 
University, Sacramento. Dry-cast 
concrete is based on a whole different 
principle, he says. Gabriel stresses 
that the process simulates nature's 
way of producing sandstone. If sand is 
packed into a pipe, say, it will support 
weight on a piston—as long as the 
pipe walls can contain it. In dry-cast 
concrete, to substitute for the geomet- 
ric support given by the pipe walls, 
portland cement is used to just fill the 
spaces between particles and hold 
them together under load. Result: 
man-made sandstone. Of prime im- 
portance in dry-cast concrete is the ce- 
ment-sand ratio. Tamping the dry 
mix separates the coarse and fine 
materials in it, packing fine grains 
into the spaces. 

In the lab, dry-cast compressive 
strengths of up to 12,000 psi at 28 
days have been attained. This com- 
pares with the usual 4,000 psi for 
quality plastic-mixed concrete in the 
field. Naturally, field conditions bring 
down dry-cast strengths, but compres- 
sive strengths of 6,000 psi are regu- 
larly achieved. Dry cast's superior 
strength properties come from three 
things: compaction, the close contacts 
between sand particles, and lack of 
excess water beyond that needed for 
hydration. None of these is possible 
when using plastic-mixed concrete. 

Another advantage: Dry-cast con- 
crete need not be made air-entrained. 
Its inherent greater strength and re- 
duced porosity provide resistance to 
freezing and de-icing chemicals. 

To make dry-cast concrete, the in- 
gredients are mixed dry, placed in the 
forms, and tamped. If decorative tex- 
tures, patterns, or designs are to be 


added, these are tooled into the dry 
surface, much the same as when 
building sand castles. Finally, water 
is infused into the casting to hydrate 
(harden) the concrete without affect- 
ing the surface finish. No floating or 
wet-troweling is done. In fact, there's 
no finishing at all. Curing time is less 
than half that of conventional plastic- 
mixed concrete. 

For home dry casting, use prepack- 
aged sand mix. In this, all the aggre- 
gates have been dried before combin- 
ing with portland cement. One 80- or 
90-pound sack, which ordinarily 
makes % cubic foot of sand mix, fills a 
little more than Y? cubic foot after 
tamping. 


Making art panels 


Forms for decorative panels can 
easily be nailed together from 1x1 or 
2x2 wood stock. The larger the panel, 
the thicker it must be for strength. 
Generally, the maximum panel di- 
mension may be 36 times its thick- 
ness, Thus, a 1¥2-inch-thick casting 
made in 2x2 wood forms could be 
more than four feet on a side 
(1.5х36—12=4.5). It’s best to keep 
panel aspect ratios (length to width) 
at 1.5:1 or less to prevent breakage. 
(However, I made one more like 3:1 
and handled it carefully to avoid prob- 
lems. It worked fine.) 

After you place and spread the dry 
mix in the forms, tamp it down. Be- 
cause no moisture is present, tamping 
is similar to trying to compact flour. 
With every hit, the mix fluffs out of 
range unless you use an open-grille 
tamper. But keep at it. The mix will 
soon submit to a light, slow touch 
with the tamper. Walking backward 
on the mix as you tamp gets your feet 
doing some preliminary compacting. 

Continued 


AUGUST 1982 | 101 


WATER INFUSED 
INTO SUBBASE 


WATER RISES INTO 
DRY-CAST CONCRETE 
BY CAPILLARY ACTION 


#5 
TAMPED-SAND 


(el 
SUBBASE Él, 


Water infused from the bottom soaks up 
through the panel by capillary action. In- 
fusion will bring up only enough water for 


А 


the greatest strength—little more. That 
eliminates weakening effects of excess 
water in a conventional concrete mix. 


Decorative art panels were tamped then 
textured before infusion. Author Day dis- 
plays three sample designs after curing. 


Footprints created the delicate patterns in 
this panel. They are accented by heavy 
impressions from an aluminum angle. 


The dry mix will tamp down about 25 
percent. To maintain the desired 
thickness, add more dry mix and tamp 
again. It's a good idea to roughen the 
dry surface before refilling the form. 
This avoids compaction planes be- 
tween the first- and second-tamped 
layers. 

Anything and everything becomes 
a "tool" for finishing dry-cast con- 
crete. You need no artistic ability to 
create attractive designs, although it 
helps. The panels in the photo se- 
quence above were made by artists 
Carol Elliott and Russ Day. They ded- 
icated their work to artist friend Mar- 
cia Durrant, who died from a hiking 
accident shortly before she had been 
scheduled to take part in the dry-cast- 
ing session for this article. 

The concrete can be cast face-down 
as well as face-up. It will faithfully 
pick up any texture and works great 
cast face-down on glass, textured 
wood, crinkled plastic, newspaper, 
rubber matting, a tire track, boot- 
print-anything that won't bond to 
it. 

Getting the water in 


Any time you wish, but before the 
neighborhood dogs make their own 
imprints in your work, infuse the 
water into your dry-cast project. 
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Expanded metal? In the hands of an artist, 
it becomes a diamond maker. Thumb and 
hand prints left behind can stay, too. 


Water may be added from below by 
wetting the ground or a sandy sub- 
base beneath the dry casting. Within 
an hour or two, the water will almost 
magically rise up through your cast- 
ing and appear as dampness at the 
surface. Within five hours the surface 
will be tough enough—test it first—so 
that you can sprinkle it directly with- 
out damage. By infusing water from 
below, it's almost impossible to get too 
much. What's needed for hydration 
will be drawn up; any excess will stay 
behind. 

Because infusion from below re- 
quires a porous subbase for getting 
the water in successfully, I liked 
dampening from above. Obviously, 
you cannot simply sprinkle water 
over the surface because it might 
obliterate any texturing you've done. 
One way around this is to toughen the 
surface by fog-spraying it with 
water. 

I also tried the sand-protection in- 
fusion method. It's easy but has draw- 
backs. To do it, gently sprinkle dry 
sand through your fingers all over the 
surface. Once it's about ¥4 inch deep, 
you can sift faster, eventually scoop- 
ing sand on to a depth of one or two 
inches. Use only enough initial water- 
ing to dampen the sand full depth; you 
don’t want any excess washing away 


Once “handiwork” is done, the panel con- 
crete can be hardened with water. Here, 
bottom infusion has soaked up to top. 


the surface cement. The dampened 
sand will start the hydration process. 
By the next day it should be tough 
enough to take whatever soaking you 
give it. The sand, which contains no 
cement, will bond to the casting one 
grain deep all over. 

The finished product will emerge 
after cleaning looking like a slab of 
sandstone. Although that’s indicative 
of the roots of the dry-cast process, 
wherever the surface is abraded, the 
sand will be removed to expose plain 
gray concrete beneath. Although 
these gray spots can be masked with 
epoxy glue and sand sprinkling, it’s a 
nuisance. 

Also, keep in mind that the protec- 
tive sand layer will slightly dull the 
casting’s original texture. If you wish 
to preserve fine textures, use the bot- 
tom-infusion or fog-spray methods. 
They'll preserve every bit of detail 
that’s there. 

Colored concrete mixes, as well as 
normal gray ones, may be used. If you 
make the panels with white portland 
cement and limestone sand, they'll 
come out as white as plaster of Paris. 
Colors can go from there all the way 
to black, using coloring pigments 
(“Concrete Facings Put Pizzazz in 
Your Pavings," PS, Aug. '78]. After 
curing and form removal, your project 


Tamping adds strength to the dry-cast 
panel. As the mix is packed into the form, 
more must be added to fill void. 


Surface textures can be created by nearly 
any “tool” you can imagine. Here, a palm 
leaf is used to make a parallel pattern. 


Another means of adding water is to 
toughen the surface by spraying. A few 
hours later, dampen thoroughly. 


can be fitted with hangers and dis- 
played (see box). 

I ran into disagreement.as to 
whether dry casting would make suc- 
cessful walks, drives, and patios. 
Some experts feel that the lack of air 
entrainment and the novelty of dry 
casting make such uses experimental, 
especially in freeze-thaw climates. On 
the other hand, Gabriel believes the 
process is ideally suited for around- 
the-house flatwork. He hopes that 
someday ready-packaged mixes de- 
signed for dry casting will be avail- 
able. Present types are formulated for 
plastic mixing. To be perfectly suited 
for dry casting, they need to contain 
fewer fine and more coarse materials. 
Today’s mixes can be improved, says 
Gabriel, by adding some No. 8 (coarse: 
¥-inch particle size) sand and a little 
portland cement, How much to add 
depends on the fineness of the sand 
used in the sand mix, and this varies. 
Furthermore, during a long shelf 
storage of a packaged mix, minute 
amounts of water in the sand can hy- 
drate some of the cement. This leaves 
less cement for the ultimate hydra- 
tion process, thus weakening the re- 
sulting concrete. The adjustments Ga- 
briel suggests will do a great deal for 
strength. 

Dry casting also works well with 


A sidewalk can be dry cast, too. After 
tamping and striking off excess, the sur- 
face is steel-troweled smooth. 


expanded-metal-lath reinforcement. 
Use two layers of lath placed in oppo- 
site directions and tie-wired together 
% inch beneath a slab’s surface. You 
can lay the lath on a first course after 
tamping. Then fill over it to the tops 
of the forms and tamp again. Alter- 
nating the diamond patterns in the 
lath provides additional strength in 
two directions. The stronger dry-cast 
slab should permit its thickness to be 
less than that called for in a plastic- 
mixed unreinforced slab. 

The 2%-inch-thick experimental 
dry-cast sidewalk slab I made went 
beautifully easy. Although I couldn’t 
get quite as smooth a troweled surface 
as with a plastic mix, it was certainly 
smooth enough for outdoor paving. As 
for strength, my slab was reasonably 
strong, but no more so than one cast 
with mixed-in water. However, I 
didn’t use any of Gabriel’s strength- 
boosting suggestions in this project; I 
went with unadulterated sand mix. 

Here’s another tip: if you build a 
dry-cast slab in a freeze-thaw climate, 
avoid the use of de-icers during the 
first year. That will give the concrete 
time to gain additional scale resis- 
tance before being exposed to these 
surface-attacking chemicals. This 
is a good idea with any type of outdoor 
concrete. um 


Some 500 dry-cast concrete panels 
modernize and beautify otherwise 
conventional: walls in San Francisco 
BART ‘terminals. One 13-foot-high 
sculptured portal at an Oakland termi- 
nal (not shown) has been cast against 
a, smooth form to actually resemble 
black marble. The panels (above) are 
hung by recesses cast in the rear. Each 
recess can be made with a block of 
wood inserted in the mix before infu- 
sion. But be sure the wood has been 
pretreated by first soaking it in water, 
wood preservative, or even crankcase 
oil. Without pretreating, infusi 
water will make the wood expand, cre- 
ating restraint cracks in the work = 
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THE THINKING MAN'S 
GUIDE TO 
CAR MAINTENANCE 


By STEVE MERCALDO 


Disc-brake 
systems 


What you 
can do 


Probably the most important function 
your car performs after starting up is 
stopping. Most of the cars on the road 
today use disc brakes for this (usually 
up front, where the real stopping load 
occurs) because they're efficient and 
reliable. 

Performing a complete disc-brake 
inspection is not difficult, and much of 
the service work required can be done 
by a do-it-yourselfer. You'll save a lot 
of money and ensure your safety if 
you routinely check over your disc 
brakes. Spotting a worn friction pad 
before it wears down to metal can be - ow 
important—in terms of both your safe- 
ty and your budget. 

Of course, you'll need some special 
tools to work on your brakes, but 
they'll be worth the trouble of borrow- 
ing, renting, or even buying when you 
consider the overall savings of doing 
your own brake work. A brake job can 
easily cost $150; you can do it for less 
than half that amount. And remem- 
ber, it's a job you'll do several times 
during your car's lifetime. 


System scrutiny 


۴ ۴ = SEAL (FLEXES ТО PULL 
Your inspection procedure begins | PISTON AWAY FROM ROTOR 
by testing brake-pedal height and WHEN PRESSURE IS ZERO) ; 
pressure. Step on the pedal (power- . 
brake-equipped vehicles should have m PAD AGAINST ROTOR 


the engine running); it should be high 
off the floor. Continue to apply moder- 
ate pressure for at least one minute. If 
the pedal fades toward the floorboard, 
either the master cylinder is defective 
or there’s an external fluid leak—a 
cracked brake line, for example. An 
external leak can be verified with a 

Continued 
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HOW DO YOU KNOW HOW GOOD YOUR MOTOR OIL IS? 


“AT QUAKER STATE, 
WE PUT IT 


IN WRITING:’” 
Quentin E.Wood 
President 


Probably the biggest favor you can do your car is provide it 
with clean, fresh, guality motor oil each time it’s ready for an oil 
change. But, since you can’t watch a motor oil at work in your 
car's engine, how do you know you're getting all the quality 
you've paid for? 

At Quake te, we put it in writing. We back up our 

ity with a /ifetime guarantee. We guarantee ever 

engine against oil-related failure for as long as 
you own your car and use Quaker State. For details, and 
CO , write Quaker State, Warranty Department, 


And you don't have to buy a new car to benefit 
from Quaker State quality. When put Quaker 
State in your car—old or you're putting in 
Amer quality motor oil. Made only from 
Pennsylvania Grade Crude Oil. 


STAYIN’ON THE ROAD WITH QUAKER STATE 


Disc-brake systems 


[Continued] 


WARNING LIGHT 


VACUUM POWER BOOSTER 


Ss 


PARKING-BRAKE 
CABLES 


DRUM 


This schematic drawing highlights the major components of 
the modern disc-brake system: discs at front, drums at rear. 
The disc brake itself consists of a cast-iron disc, or rotor, 
which turns with the wheel, and a caliper, which clamps fric- 
tion pads against the rotor to provide the braking action. The 
most common caliper configuration is the floating-and-slid- 
ing type, in which a piston pushes against one side of the disc 
and the caliper slides to pull a friction pad against the other 
side (see drawings, previous page). This type of brake has 
been in common use since about 1969. The great advantage 
of disc brakes over drum types is their freedom from fade. 
Fade occurs when the braking material becomes so hot that it 
loses its high-friction characteristics. Disc brakes, because of 
their design, are able to dissipate heat more efficiently than 
enclosed drums, so under normal conditions they aren't sub- 
ject to fade, The system shown here is power assisted, most 
common among today’s assemblies. When the pedal is de- 
pressed, the vacuum power booster is brought into action. It 
uses atmospheric pressure to augment the pressure of the 
driver's foot in moving the hydraulic push rod that actuates 
the master cylinder. The combination valve, which is under 
the master cylinder, combines the pressure-differential valve 


pes. the DISC-BRAKE system 


MASTER CYLINDER 


WHEEL HUBS 

(lights the dash bulb in case of failure), metering valve (actu- 
ates the rear brakes before the front to prevent unequal brak- 
ing), and proportioning valve (prevents rear-brake lockup by 
reducing hydraulic pressure) in one unit. Brake fluid travels 
from this valve through the brake lines to the caliper (and 
wheel cylinders in drum brakes), providing the necessary hy- 
draulic braking pressure. 


visual inspection of the hydraulic sys- 
tem. If none is found, the master cyl- 
inder is at fault. 

Open the hood and inspect the exte- 
rior of the master cylinder. If it’s 
damp with brake fluid, it may have a 
loose-fitting reservoir cover or a loose 
or cracked brake-line connection. To 
pinpoint a master-cylinder leak in a 
non-power brake system, look under 
the dashboard at the point where the 
pedal push rod goes into the master 
cylinder. If the leak is there, you'll see 
plenty of brake fluid dripping out of 
the flexible dust boot. With a power- 
assisted brake system, either look for 
evidence of fluid in the vacuum line or 
remove the master-cylinder mounting 
nuts, pull the cylinder away from the 
power unit, and inspect the area 
where the push rod goes into the 
master cylinder. The best repair for a 
leaking master is replacement. 

While you're still at the front of the 
car, check the hoses leading from the 
master cylinder to the wheel calipers. 
There'll be several lines coming from 
the master that will be connected to 
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one or more valves. Be on the lookout 
for leaking, cracked, rusted, or loosely 
mounted lines or valves. Also make 
sure the electrical wire going to the 
differential valve is in place on the 
valve terminal. This is the wire that 
sends the message to the dashboard 
brake light when there is a brake-sys- 
tem failure. 

You'll have to jack and support the 
front ofthe car to continue your exam- 
ination. To check for a sticking or fro- 
zen caliper, apply then release the 
brake pedal. Now try to spin the front 
wheels. There should be only a slight 
drag. If a wheel is hard to spin, the 
caliper may be defective. Open the 
bleeder screw and again try to spin 
the wheel. If it's still tough to turn, 
the caliper is the culprit. If it frees up, 
then there's a pressure buildup in the 
hydraulic system—a restricted brake 
line or a faulty master cylinder, for 
example. 

Remove the wheels and inspect the 
two flexible brake lines that connect 
the calipers to the system steel lines. 
Twist and bend the hoses to show up 


signs of cracking. Check out the 
bleeder screws now, as well. Be sure 
they're not broken or frozen with rust. 
Look for signs of brake fluid leaking 
from the caliper; any sign of wetness 
usually means that the piston seal is 
leaking and must be replaced. Now 
check the pads. Starting with the in- 
board pad, the one closest to the en- 
gine, look through the top of the cali- 
per. The pad should be at least as 
thick as the metal part on which it's 
mounted. The outboard pad should be 
as thick as the inboard pad, with no 
more than ¥%-inch difference between 
each end. Unevenly worn pads indi- 
cate a caliper problem. 

In examining the discs, look for 
signs of overheating (the disc surface 
will be charred or blue) and cracks or 
scores. Minor heat cracks can usually 
be machined out of the surface. 
Cracks that extend to the outer edge 
of the disc cannot; you'll have to re- 
place the rotor. 

If the discs appear to be okay, then 
check out thickness with an outside 
micrometer. Most discs have the 


minimum (or “discard”) size marked 
on the hub. If yours don’t, look up the 
size in the service manual for your 
car. Using the micrometer, measure 
the thickness of each disc at about one 
inch in from the outer edge. If it mea- 
sures under the discard size, it must 
be replaced. 

Let's say your discs are within the 
thickness spec. Your next step is to 
measure for variations in thickness, 
using the same micrometer. 

Measure each disc at six or more 
equally spaced points around the ro- 
tor surface, again about one inch from 
the edge. Check the service manual 
for the correct specifications. If specs 
aren't available to you, be sure there's 
a difference of no more than 0.0005 
inch between any two points. 

Another critical measurement re- 
quires using a dial indicator to gauge 
disc lateral runout. First, remove the 
wheel-bearing-nut cotter pin and 
snug the nut to eliminate any disc end 
play (wobble). Attach the dial indica- 
tor to a stationary point and rest the 
stylus on the disc's surface, about one 
inch from the outer edge. Set the dial 
to zero and slowly turn the disc 
through one revolution. Compare the 
indicator's reading with the shop- 
manual specification. Allowable run- 
out is usually 0.005 inch. 


DIY brake service 


There are many different disc- 
brake systems in use today, but the 
method of changing friction pads is 
similar among most of them. Our pro- 
cedure will cover the common float- 
ing-and-sliding-caliper types, recog- 
nized by a piston or pistons on only 
one side of the disc. 

The first step is to push the caliper 
piston into its bore. Siphon some 
brake fluid out ofthe master cylinder, 
then use a C-clamp to push the piston 
into the caliper bore—enough to loos- 
en pad tension on the disc. 

Unfasten the pins, clips, or screws 
that attach the caliper to the anchor 
plate, and pull the caliper off the disc. 
Support the caliper using a wire hook 
attached to the body; don't let it hang 
on the flexible line. Remove the pads. 
Most pads are held in place by spring 
clips; a close look will reveal the trick 
to removing them. With the pads re- 
moved, take a good look at the caliper 
dust boot. If the boot is cracked or 
ripped, the caliper will have to be 
overhauled. 

A caliper overhaul entails cleaning 
the piston and caliper bore and replac- 
ing the dust boot and piston seal. To 


start, remove the caliper from the 
chassis by disconnecting the flexible 
brake line from the steel line. (Be sure 
to use a line wrench on the steel-line 
flare nut.) Carefully clamp the caliper 
ina vise and remove the flexible hose. 
Many lines are equipped with a small 
copper washer: Don't loosen it. Place a 
piece of wood wrapped in a rag in the 
middle of the caliper, and pop out the 
piston by blowing compressed air 
through the brake-line opening. 
(Safety note: Keep your hands away 
from the piston; the force of its pop- 
ping can cause severe injury. Also, 
wear safety goggles.) 

With the piston taken out, remove 
the dust boot. Inspect the piston for 
rust, dirt, or pitting. Use cleaning flu- 
id and a brush to remove any contam- 
ination; a piston that can't be polished 
clean with a rag should be replaced. 

Remove the piston seal using a 
wood stick so you don't scratch the 
caliper-bore surface. Wash the caliper 
bore with denatured alcohol or brake 
fluid. Minor corrosion or dirt can be 
removed with a crocus cloth, rubbing 
in a circular motion. Again flush the 
bore with alcohol. Caliper bores can 
be honed, but be careful not to remove 
too much metal. Check the service 
manual for maximum piston-to-cali- 
per-bore clearance. Coat the new pis- 
ton seal and the bore with brake fluid, 
then insert the seal into the caliper 


ve. 

With the type of dust boot that fits 
into a groove in the caliper, first fit 
the boot end into the caliper groove, 
then lay the piston on top of the dust- 
boot opening. Apply low air pressure 
into the caliper through the brake- 
line opening, and blow the seal up and 
around the piston. Slide the piston 
down into its base with a gentle rock- 
ing motion as far as it will go with 
hand pressure. You may have to use a 
C-clamp to push the piston all the way 
into the bore. Dust boots with metal 
rings can be placed on the piston be- 
fore it's installed. When the piston is 
all the way in the bore, the seal ring 
can then be tapped into place. 

It's a good idea to replace all caliper 
bushings, pins, springs, and clips at 
this time. Your local auto-parts store 
should have a complete kit. Reinstall 
the flexible brake line (don't forget 
the copper washer if the line had 
one). 

Lay the caliper aside and service 
the wheel bearings (rear-drive cars 
only). Take the bearing nut, washer, 
outer bearings, and rotor off the spin- 
dle. Then remove the grease retainer 


and inner bearing. Wash the bearings 
in solvent and clean any old grease 
from inside the disc hub. Repack both 
bearings with fresh grease. 


Reassembly 


Replace all the wheel-assembly 
components in the correct order: inner 
bearing, new grease retainer, rotor, 
outer bearing, washer, and bearing 
nut. Torque the nut to spec and install 
anew cotter pin, then replace the dust 
cover. 

Clean the braking surface of the 
disc with denatured alcohol. Remove 
all traces of grease: A greasy finger- 
print can adversely affect the friction 
characteristic of a brake pad and 
cause uneven braking. Instal new 
brake pads in the caliper, then posi- 
tion the caliper in place over the disc 
and install the mounting fasteners 
finger-tight. Use a torque wrench to 
tighten all caliper fasteners to spec, 
then reconnect the flexible lines. 

Next, bleed the brakes. Fill the 
master-cylinder reservoir with brake 
fluid and open both bleeder screws. 
Allow them to remain open for several 
minutes—this will permit fluid to 
move into the lines and caliper. With 
the bleeder screws still open, have a 
helper apply the brake pedal about 
three-quarters of the way down. Close 
the bleeder screws and release the 
pedal. Refill the master cylinder and 
have the helper pump the brakes by 
slowly applying and releasing the 
pedal several times. Be sure your as- 
sistant doesn't push the pedal to the 
floor. 

While your helper holds down the 
pedal, open the bleeder screw on the 
passenger-side caliper and allow any 
air to escape. Close the bleeder and 
have your helper pump the brakes 
again. Bleed the driver-side caliper. 
Check the fluid level after each bleed- 
ing, and repeat the procedure until no 
more air comes out of the bleeders. 

Give the system a final check for 
leaks by having your assistant hold 
the brake pedal down while you look 
over the system. Pay close attention 
to each line connection and caliper. 

Reinstall both wheels, lower the ve- 
hicle to the ground, and check the lug 
nuts for tightness. Replace the wheel 
cover and take the car for a road test. 
Stop it several times, checking for 
brake equalization. 

If you pay attention to details, 
check your work, and remember safe- 
ty, you'll be able to keep your brakes 
in shape and do a successful disc- 
brake overhaul. u 
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way to play it. 


No other ultra brings you a 
sensation this refreshing. Even at 
2 mg., Kool Ultra has taste that 
outplays them all. 
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Kings, 2 mg. "tar", 0.3 mg. nicotine; 100's, 5 mg. “tar”, 
/ TNT 0.6 mg. nicotine av. per cigarette by FTC method. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


© 1982 B&W T Co. 


No-mess 
paint-in-a-box 


Would you paint a room while wear- 
ing a three-piece suit? Not with regu- 
lar paint. But you could with a new 
product now in development at Glid- 
den. It's called Spred Solid Paint, and 
with it you could paint the room with 
no spatter, drip, or cleanup. 

Glidden's paint-in-a-box comes in a 
container the size of a small cereal 
box, and you apply it to a surface 
much as you'd spread a stick deodor- 
ant or lipstick. The key to its proper- 
ties is its gel structure, which depends 
on an electrostatic attraction strong 
enough to keep the paint solid in stor- 
age but weak enough to flow when ap- 
plied to a surface. In effect, it's a gel 
that is formed with very few, though 
very strong, chemical bonds. The gel 
is dimensionally stable at rest, but 
fluidizes when sheared. 

One of the drawbacks ofthe paint is 
that it can't be mixed to a custom col- 
or. Another problem is that you can’t 
use it to cover irregular or detailed 
surfaces, unless you transfer it to a 
brush first.—Charles A. Miller 


TAKING CARE OF YOUR CAR 


бо! а useful car tip? Send it (with Social Security No.) 


By STEVE MERCALDO 


to Car Care, 
York, N.Y. 1 


more 


POPULAR, SCIENCE, 380 Madison Ave., New 
0017. We'll pay $50 if we use it. If two or 
rs send the same tip, payment goes to the 

st postmark. No tips can be returned. 
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Checking piston-rod bearing clearances 


Whenever a piston connecting-rod bear- 
ing is replaced, you must check the bear- 
ing-to-crankshaft-journal clearance. One 
accurate, inexpensive method is to use 
Plastigage. To check the clearance, first 
wipe the bearing and crankshaft journal 
clean with a soft cloth. Place a piece of the 
correct size Plastigage on the bearing as 


shown in the diagram. Install the bearing 
cap and torque the rod cap nuts to specs. 
(You can find these in a service manual.) 
Remove the cap and measure the width of 
the crushed Plastigage against the gauge 
on the package sleeve. Use the repair 
manual to compare your reading against 
the factory clearance recommendation. 


Dipstick diagnosis 

An automatic transmission's dipstick can 
be an aid in detecting potential problems. 
The next time you check the fluid level in 
your automatic, use a white tissue to wipe 
the stick clean. Examine the tissue. The oil 
should be red and free of any particles. 
Smell the collected fluid. It should be 
fresh, without any burnt odor. If you find a 
problem with the fluid, change both the 
transmission filter and the oil. 


Convenient axle puller 

When replacing the rear-wheel bearing or 
axle-shaft seal, the axle shaft must be re- 
moved from the housing. Raise and sup- 
port the rear of the car. Remove both the 
brake drum from the axle flange and the 
wheel-bearing retainer. With its open side 
facing out, replace the drum on the 
flange. Install the lug nuts behind the 
drum on the studs. Slide the drum along 
the studs striking the lugs. 


Valve replacement 

When it's time to replace worn tires with 
new rubber, have a new valve installed, 
too. The valve mechanism and the rubber 
shell are subject to deterioration. Re- 
placement costs a little extra but elimi- 
nates a potential trouble area. A cracked 
valve stem often causes an air leak when 
there are no punctures in the tire. 
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Overheating prevention 

Normally, the cooling system is one of the 
more maintenance-free systems in the 
engine. However, when insects, leaves, or 
road debris clog the radiator fins, the sys- 
tem's efficiency is greatly reduced. Even- 
tually the engine will overheat, usually at 
the worst time. To clean the fins, turn the 
engine off, and use a garden hose to dis- 
lodge the foreign material. Flush from the 
engine side for best results. 
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to Terri McBride of Matthews, N.C., foi 
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Big-rig performance from new 


home lawn gear 


Two nimble lawn tractors 


John Deere’s newest lawn tractors, 
models 111H and 116, are neat com- 
promises between highly geared gar- 
den tractors and underpowered lawn 
tractors. With 11 hp and 16 hp, re- 
spectively, both have the power and 
speed for fast grass cutting even with 
heavy grass. But Deere points out 
that they are distinctly lawn tractors, 
and no ground-engaging accessories 
are offered except for a 38-in. snow 
thrower and a front blade. Top for- 
ward speed is about five mph. This 
makes either of these tractors a good 


Tractor takes a tiller 


choice for people with lots of grass to 
cut in a hurry but no real need for a 
tiller, plow, or other earth-moving 
equipment. 

Ralph Hughes of John Deere says 
many tractor buyers choose more 
power (and cost) than is necessary. 
They buy heavily built garden trac- 
tors with gear ratios suited to ground 
engaging, when they really need 
lighter, fleeter lawn tractors. 

The 111H has a hydrostatic drive 
with infinitely variable speed selec- 
tion from zero to five mph. This makes 


Although officially billed as lawn 
tractors, Wheel Horse’s new B-series 
tractors are also equipped with rear 
PTO (power takeoff) for a 30-in. 
ground-engaging tiller. 

Unlike lawn tractors that have no 
ground-engaging provisions, PTO lets 
you get double use for spring planting 
and fall cleanup. The new B-115, with 
an 11-hp single-cylinder Briggs en- 
gine, and the B-165, with a twin-cyl- 
inder 16-hp Briggs engine, can in ad- 
dition be used with a 37-inch snow 


it the preferred choice for snow re- 
moval, since you can drop down to the 
high-torque, slow-creep mode needed 
to buck deep drifts. The lowest speed 
on the standard 111—gear- not hydro- 
driven—and the five-speed gear-driv- 
en 116 is 1.4 mph. This is just a bit too 
fast for handling deep snow. 

After testing the 111H, I was most 
impressed by its outstanding nimble- 
ness and handling. The steering is 
nicely set up for cutting around obsta- 
cles, and the hydro feature lets you 
slow down to a delicate crawl and im- 
mediately zip out into the clear again 
without the bother of clutching or 
shifting gears. 

As expected, the 116, with its twin- 
cylinder Briggs engine, was quiet and 
smooth. The interesting feature was a 
set of twin cutter blades with special 
lift wings for picking up leaves and 
grass. I tried the 116 on heavy leaves 
and was impressed by the clean pick- 
up. The mulched leaf choppings are 
deposited in two rear-mounted ham- 
pers. If you first line the hampers 
with plastic bags, you won't have to 
handle the leaves. This pickup system 
is available for both tractors—but 
only with the 38-in. mower. 

Another excellent feature of the se- 
ries is the 2.5-gal. rear gas tank. This 
gets the fuel away from the engine 
heat, is more convenient, and is safer 
than pouring gasoline in the hot en- 
gine area. 

Prices for the 111H and the 116, 
both with 38-in. decks, are $2,449 and 
$2,649, respectively.—E. F. Lindsley 


thrower or with a 42-inch snow blade. 

Wheel Horse calls these two B-se- 
ries models "automatics" because of a 
new transmission jointly built by Ea- 
ton and Peerless. The Eaton hydro- 
static drive is matched to the Peerless 
transaxle for smooth, no-clutch speed 
changes from zero to 5.5 mph. 

The price of the B-115 with a 37-in. 
mower is $2,295 and $2,345 with a 42- 
in. mower. The B-165 is priced at 
$2,595 with 37-in. mower and $2,645 
with the 42-incher.—E. F. L. 


If you've ever hauled dirt, stones, or 
firewood in a wheelbarrow—or shov- 
eled and hacked to level a lawn or 
drive—you've probably wondered why 
your garden tractor, with all that 
power, couldn't be put to work on such 
backbreaking jobs. Now a new acces- 
sory rig that comes in models to fit 
nearly any popular tractor with a 
three-point, or sleeve, hitch can do all 
these things and more. 

Scoop Tote is a heavily built, buck- 
et-like scoop that can be lowered to 


dig in earth or snow, raised to carry 
and dump heavy materials, tipped 
edge down for grading or leveling, and 
even fitted with scarifier teeth for rip- 
ping up hard soil. Àn extension plate 
locks into place to expand the carry- 
ing surface to 30 inches deep. The ba- 
sic Scoop Tote bucket ranges from 36 
to 42 inches wide, depending on the 
tractor model, and prices range from 
$250 to $300. Scoop Tote is made by 
JRCO, Inc., Box 22733, Minneapolis, 
Minn. 55422.—E. F. L. 
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EARN UP Т0 


IN YOUR OWN 
SPARE 

TIME or 

FULL TIME F3: | 


SHARPENING BUSINESS! 


You risk nothing by accepting this 
offer to see how easily you сап 
turn your spare time into big Cash 
Profits with your own Complete 
Sharpening Shop. No selling 
по previous experience needed 
Our famous Sharp-All and 
show-how instruction set you up 
to make $200, $500, $700 a 
month CASH sharpening Saws. 
Knives, Scissors. Lawnmowers. 
Shop and Garden Tools... all 
cutting edges. 
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Send for all the facts! 
Our free Book tells how to 
start a profitable, lifetime 
home sharpening business, 
how we help you grow, how 
we'll finance you. 


on...No Salesman Will Call 
"CUÓuURQÜDTTTEER CAT TOTIS 
lease send me the FREE BOOK that gives full details. 


LEARN 


MEAT CUTTING 


SATELLITE TV 
FANTASTIC 80 RA CHANNELS 


construction. 8х11 
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by state, city or county. 
no salesman wil call — 


reo facts that tell how I 
lime to be an electrician 
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SHOP TALK 


By AL LEES 


A tale of two spheres 


The somewhat clumsy title that comes 
with my job—Reader Activities Editor— 
means that I’m responsible for all editori- 
al that requires active reader participa- 
tion. And while that's usually related to 
home improvement, car maintenance, 
and projects like the plywood-contest 
winners in this issue, it can include evalu- 
ating an energy fair (also this issue). 

To help you evaluate my evaluation of 
Knoxville’s big event (shown above, left), 
1 should confess that | collect world’s 
fairs. I've been hooked ever since my fa- 
ther carried me to Chicago’s Century of 
Progress event in 1933, and six years lat- 
er, | viewed New York's trylon-and-peri- 
sphere from his shoulders. On my own, 
l've since sampled world's fairs in Seattle 
(62), New York again (64-65), Montreal 
(^67), Spokane (74), and now Knoxville. | 
hear New Orleans is planning one for '84 
and Vancouver for '86, so | can count on 
future “fixes. 

Several friends, knowing l'd checked 
out this year's energy fair, remarked: 
"Too bad Knoxville miscalculated on its 
choice of a timely theme." Such naiveté 
gives me shivers: Is it possible that any- 
one believes the world's energy crisis is 
past? The oil embargo merely gave us all 
| a brief preview, and the recent oil glut has 
given us an equally brief reprieve. Per- 
haps the most valuable contribution the 


Knoxville fair will make is to remind us 
that energy conservation and production 
remain major global concerns. And such 
a reminder couldn't be more timely in 
light of recently announced curtailments 
of synthetic-fuel development. 

There's also a lighter side to alternative 
energy at the fair, however. | snapped the 
photo on the next page to show the spe- 
cial public telephones on the grounds. 
Yes, you'll be able to call back home to tell 
your friends they're receiving their first 
solar-powered phone call. 

Knoxville's Sunsphere is, of course, the 
first sphere of my title, above; the sec- 
ond-—and featured in the other three pho- 
tos on this page—is the 180-foot Geo- 
sphere that dominates the under-con- 
struction Epcot Center near Orlando, Fla. 

Our Southeast Editor, Evan Powell, 
who's been keeping an eye on the Knox- 
ville project for PS for well over a year 
(and helped me "rate" it on a pre-opening 
visit) caught my “fair fever” and ventured 
farther afield to file this advance report on 
what will be a kind of permanent world’s 
fair near the present Disney World: 

“My photos [below] show me with the 
project's Tony Altobelli (right, in photo] 
under the monorail track that will bring 
guests to the entrance of Future World, 
marked by that background dome. Actu- 
ally that's a sphere-within-a-sphere, and 
the day | visited, a special rig was posi- 
tioning the final segments of the outer 


skin [second photo]. That skin’s not just 
cosmetic: The space it encloses serves as 
a huge ‘gutter’ to sluice away the tons of 
water that will fall on the sphere during a 
heavy rain. It will house the World of 
Communication display. Nearby will be 
the Universe of Energy. Across a lagoon 
will be permanent pavilions from at least 
eight foreign countries. 

“Epcot stands for Experimental Proto- 
type Community of Tomorrow, and this 
project was Walt Disney's main purpose 
for accumulating the vast property near 
Orlando that already contains Disney 
World. At present, this is the world's larg- 
est private construction project, and 
when it opens, Oct. 1, it'll be the big- 
gest technological showcase in history.” 
Thanks for the tip, Evan; guess who's just 
signed up for opening day? 


Winning projects can be yours 


You can get plans for all nine of our prize 
plywood projects in this issue. A vital part 
of APA's annual sponsorship of our event 
is making detailed plans available to all 
our readers who wish to duplicate the 
winning projects. To simplify ordering, 
clip the coupon below. ui 


ORDER PLANS FOR PLYWOOD 
PROJECT CONTEST WINNERS 


American Plywood Association 
Dept. PS 8/82 

Р.О. Box 11700 

Tacoma, WA 98411 


Please send me the following plans at $2.00 
each. Allow three to four weeks for delivery. 


Solar Dehydrator 5 
Laminated Lounge Chair 
Portable Pram 

Bunk Bed Room Divider 
Secretary Desk & Chair 


Hobby Table/Desk 
Fold-Away Workbench 
Caboose Toy Box 


| enclose (total amount) $ 


$ 
$ 
$ 
$. 
Drop Leaf Table $ 
$ 
$ 
$ 


This coupon is your mailing label. 
PLEASE PRINT 


Name 
Address 
City_____ State 


SEE 175 Sz: SPORTS CARS 


You Can Build at Home from Kits 


For the low-price of an ordinary compact, you can own a full-size antique, classic or 
modern gull-wing sports car. Choose from over 175 exciting replicars including 50тра 
roadsters to mid-engine V-8's. Manu! f5 from all o 

low-cost bolt-on body kits for easy home assembly. 

They're serious automobiles designed for power. 

economy and performance. And, al е made to sell 
for a fraction of their apparent v 


Transform your old clunker into a classic 
| roadster or exotic 6T sportscar. Read all about kits lor Pinto, 
Mustang, Capri. Volkswagen. Corvair. Chevy/Ford V6-V8. 
Datsun. Toyota. dozens more! Too many to list here! 
l Here are just a few of the Sn sits kit cars you'll discover 
ж Porsche ж T-Bird lG- Ferrari 
1: Pantera # Mercedes * Bugatti 
wCobra =Aubum Lamborghini... and more 
Giant all-new 1982 Complete Guide to Kit Cars includes 
Over 175 КИ Cars ө Front, Rear. Mid-Engine Kits 
| cAssemby Articles» GT's, Gull-Wings, Electrics 
Do-It-Yourself Info • Money Making & Saving Facts... more 
Special 1/2 Price Bonus Offert! ... Kit Car Monthly. m 
See hundreds of used kit car bargains and new kit intros. 
| Ont S11/year. Order bot. Everyone dose! 


30 DAY MONEY-BACK 


GUARANTEE 


$10 (3rd Class—US only) 
Е Ed (ist Case US oniy) 
US funds) 


P.0. Box 2073. 
Department PS82 
Wilmington, DE 19899 


* Jaguar p LOGIC PUBL. INC. Mail Giant Kit Cars Le | 


C kit Gar Monthy $11 year 
Free Value Guide with all orders. 


Address 
City/State/Zip 


O Master Charge O Visa 
Order TOLL-FREE Day or Night 
Master Charge or Visa REQUIRED! 
Operator CANNOT answer questions! No CODs! 
(800) 331-1000, Operator 666 


The Compl 


or The КИ Car Monthly 


Air Coil Construction 


Easily on Shelf 


The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air 


chambers that hold your body evenly and independently. Тык М 
Turns any room into а guest room. The ideal portable bed соўу ms 
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Available in twin, double, queen and king sizes. Inflates in 
minutes with most air pumps or cannister vacuum. (High- 
power air pump available—optional.) Made of sturdy 20 
gauge poly vinyl, cleans with soap and water. Repair kit and 
pump adapter included. 

Don't be mislead by imitations. Insist on the original, red 
velveteen, The Air Bed. 10-day Free Trial. If not satisfied, 
return it within 10 days for refund. Order now! 
CREDITCARD ORDERS Nevada Residents Call: 
CALLTOLL FREE 800-992-5710 || city 


24 HOURS A DAY, 7 DAYS A WEEK [see ар 


Contemporary 


790 Maple Lane, Bensenville, IL 60106 
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HOUSEPOWER CLINIC 


By EVAN POWELL 


Tools from trash 


About six months ago | added two 
strange-looking tools to my collection. 
Actually, they started life as a pair of rab- 
bit ears on a television receiver. They 
were made for me by Dan Murphy, engi- 
neer at WFBC-TV in Greenville, S.C. 

He made the first pair for himself. The 
necessity that mothered his invention 
was a screw in a tight spot that had to be 
extracted and then held in place while he 
reinstalled it. Murphy commandeered an 
old rabbit ear and soldered a common 
spade-flange terminal to the pointed end. 
It held the squirmy screw very well. 

Next came the related problem of hold- 
ing a component or panel in position 
while he installed a screw in another hole. 
A punch awl can work, but not in close 
quarters. Off came the other rabbit ear 
and a few seconds on a grinder gave Mur- 
phy the alignment tool he needed. 

The set he made for me has seen fre- 
quent use. If you've devised a special tool 
for appliance repair, let me know about it 
and I'll share it with other readers. 


Solid-state appliances 


A: number of questions sent to me ask 
about the advisability of purchasing ap- 
pliances with solid-state controls. The 
only disadvantage | can think of is that 
you pay a premium price, simply because 
electronic controls are usually on top-of- 
the-line models only. 

One big advantage is reliability. With 
conventional controls, a switching device 
is energized to open or close a set of con- 
tacts. Over the years, that adds up to a lot 
of mechanical wear. Also, since the con- 
tacts arc when they close, even the finest 
materials eventually erode. Problems are 
magnified if the contacts become coated 
with dust or oil. 

Solid-state controls are semiconduc- 
tors; they have no moving parts and no 
arcing occurs, so wear is eliminated. If 
they fail, they usually do so within the first 
few weeks—under warranty. (Solid-state 
controls are sensitive to. voltage surges 
from lightning, but so are the tiny wind- 
ings in the synchronous-timer motors 
used in conventional controls. l'm pres- 
ently working with a new plug-in device 
that could eliminate that problem. I'll 
have a report soon.) 

A second advantage of electronic con- 
trols is their flexibility. Almost all of the 
appliances and equipment in my house 
have them (one teen-age friend calls my 
Chestnut Mountain home "Digital Moun- 
tain"), and they do much more than ordi- 
nary controlling functions. For example: 
To use my microwave oven/range, | just 
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enter a two-digit code for the desired time 
and power level according to the type of 
food. An electronic timer on my dish- 
washer lets me program it to wash the 
dishes during times of off-peak power 
rates. A monitor on my refrigerator con- 
stantly watches over 23 functions and ad- 
vises me when something needs check- 
ing, the power has been off, or the tem- 
perature has risen above the correct level 
(even if it has since returned to normal). It 
also scolds me with a chirp if | leave the 
door open. On my clothes washer, a 
touch of the panel gives the right combi- 
nation of time, temperature, and wash- 
spin speeds for the type of clothing I'm 
washing. And on the dryer, sensors deter- 
mine the moisture content of the clothes 
and the electronic controls regulate the 
heat so the minimum is used. 

For reliability and for saving time and 
energy, solid-state controls just can't be 
matched. The same is true for home-en- 
tertainment equipment. The most notable 
example, in my opinion, is the elimination 
of troublesome contacts in the television 
tuner. In 14 years I've had only one failure 
of an electronic panel—and that was due 
to its single mechanical relay. 


Hot 


Q&A thermostat 


My Monarch D30G drop-in range has had 
oven-thermostat problems since it was 
new. First the wires to the thermostat 
would burn off. This problem eventually 
ended, but the thermostat began to break 
down. l've replaced two, and it now needs 
another. The range is fine otherwise, but | 
hesitate to spend another $50 for a ther- 
mostat unless | can stop the problem. 

B. M. Loppnow, Elmira, Ore. 


There are two possibilities: Either too 
much current is flowing through the ther- 
mostat or there is a poor connection. To 
check the first, have a technician use an 
ammeter to check the current flowing 
through one of the wires to the oven ele- 
ment. It should be no more than the rating 
stamped on the thermostat. If it's too 
high, you may have 208-V elements in a 
range that's being operated on 220 V. 
Poor wiring connections can cause 
thermostat failure by creating heat that 
damages the internal component. You 
obviously had this problem originally. If 
the conductors have overheated to the 
point that the copper is discolored, they 
should be replaced. Connections in a 
range circuit are critical since they oper- 
ate at high currents. Only high-tempera- 
ture terminals should be used, and they 
must be securely fastened to the wire—l 
recommend both crimping and soldering. 


It's also important to have a firm, clean 
connection. This means polishing the ter- 
minal on the component when you con- 
nect one to the wire. If you check for these 
two problems, this thermostat should be 
the last you have to replace. 


Unwanted ice 


My older GE Model 8H12RD2 refrigerator 
with a top freezer and separate door has a 
plastic tray across the back wall to collect 
the water dripping off the coils during the 
defrost cycle. But the water freezes in the 
collector tray and every two or three 
weeks it fills with ice. Can | stop this? 
James Hansen, Missoula, Mont. 


Help! Our Sears refrigerator (No. 
253.7669001) freezes up five or six times 
a year in the drain in the back of the freez- 
er. Under the service contract, the first 
few times a technician dismantled and 
thawed it. Later another claimed a screen 
in the drain was the problem and re- 
moved it—for $55. For the next two years, 
| dismantled and thawed the tray a half- 
dozen times before again calling for ser- 
vice. That time the man tilted the refriger- 
ator toward the rear, which he said would 
stop the problem. Last year it was ser- 
viced again, but this man refused to work 
on the frozen drain because he said the 
refrigerator was tilted too much. I'm now 
also having rust problems on the side. 
What can | do? 

Charles Throckmorton, Atlanta, Ga. 


Ice buildup in refrigerators is one of the 
woes of humid summer weather. Drain 
troughs in freezer compartments usually 
have a heater clamped securely to them. 
When icing occurs, check this heater for 
continuity (with the fridge unplugged) 
with a VOM set to R X 1. Those systems 
that use radiant heaters (one that is em- 
bedded in the fins of the cooling coil) can 
ice if the heater is not in position or not 
enough heat is directed to the trough. 
Sometimes a clip (you can make one from 
a wire hanger) to provide thermal contact 
between heater and drain will help. 

In either case, and especially in drain 
troughs located in the refrigerator com- 
partment, the blockage can occur if the 
tube becomes plugged with algae or food 
particles or if an oily residue coats the 
trough, preventing water from running 
away quickly. To solve the first problem, 
clean and flush the drain line thoroughly. 
Follow with two tablespoons of house- 
hold ammonia to remove any remaining 
spores. For the second condition, mix one 
teaspoon of electric-dishwasher deter- 
gent with a cup of hot water and wash the 
trough thoroughly with this solution. Use 
rubber gloves—it's highly alkaline. Don't 
rinse or wipe the tray; you want the wet- 
ting agent in the detergent to remain. It 
will make the water sheet off during the 
defrost cycle. 


Got a home-equipment problem? Write 
to Evan Powell/Housepower, Chestnut 
Mountain, Route 1, Box 322A, Travelers 
Rest, S.C. 29690, giving appliance make 
and model number. Unpublished ques- 
tions cannot be answered by mail. 
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ADVENTURES IN ALTERNATE ENERGY 


Downspout and 
dryer hose 


combine in a 


low-cost solar system 


Heatspout solar panels use simple princi- 
ple: Heat loss is minimized by enclosing 


Off-the-shelf materials 
give a big bang 
for his solar dollar 


By DANIEL RUBY 


Avery Cloud was cruising the aisles of 
his local home center when he saw a 
bin full of aluminum guttering down- 
spouts. A perfectly ordinary sight, 
“but it was a ‘eureka’ experience for 
me,” Cloud recalls. The computer pro- 
grammer and solar hobbyist knew 
right away that the rippled metal 
tubes, painted black, could serve as 
the absorbers for the air-type solar 
collectors he was designing. 

It is easy to design high-perfor- 
mance solar panels using expensive 
manufactured parts. Cloud’s goal was 
to design a system that could be built 
by any do-it-yourselfer using readily 
available shelf items and yet provide 
significant heating for little cost. “I 
wanted to see what I could get for the 
same money you'd pay for a good wood 
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absorber tubes in separate box. Working 
air is fully isolated from outside. 


stove," he said. The panels he eventu- 
ally installed on his Lewisville, N.C., 
home—what he calls the Downspout 
Heatspout—cost about $150 each. The 
complete three-collector system, in- 
cluding ductwork and blower, ran 
about $800. 

Each four-by-eight-foot panel con- 
tains eight downspout sections sus- 
pended inside a wooden box that is 
glazed with fiberglass sheeting. The 
working air flows through the down- 
spout only, moving between inlet and 
outlet distribution chambers on ei- 
ther side of the box. Air inside the col- 
lector boxes is stagnant; it acts as a 
thermal buffer zone to increase effi- 
ciency. Any kind of metal tube could 
have been used, but the downspout is 
perfect: Its rippled surface increases 
air friction for better heat transfer 
and gives more absorber area than 
would a smooth-surfaced cylinder. 

The use of wood in any solar collec- 
tor raises the possibility of fire (long- 
term exposure to high heat lowers 
wood’s ignition point), and the prob- 
lem is more severe in a design with 


nonflowing air. To keep stagnant-air 
temperatures down, Cloud did not use 
insulation inside the collector (though 
the distribution chambers are insu- 
lated). Also, the box is lined with re- 
flective foil, which both concentrates 
the solar heat on the absorbers and 
serves to keep the wood cool. Finally, 
the panels are roof-mounted atop 
2x4's, leaving an air space that al- 
lows heat to slowly escape out the col- 
lector backs. Stagnant-air tempera- 
tures, says Cloud, average about 160 
degrees F—well within safety limits. 

Cloud's imaginative use of mun- 
dane materials turns up in his distri- 
bution system, too: Heated air from 
the collectors is delivered to the house 
through flexible dryer hose. Rather 
than cut through the roof, the hose en- 
ters the house through a gable vent 
and runs to a blower in a central 
downstairs hallway. Outside portions 
of the duct are wrapped with insula- 
tion. Cloud originally routed a return 
loop, as well, but has since disconnect- 
ed it; he prefers using fresh outside 
air, even at a slight loss in efficiency. 

Circulation is powered by the 200- 
cfm fan, which sucks rather than 
blows air through the panels to neu- 
tralize any leaks. The system consis- 
tently delivers 110—120-degree-F air 
when the sun is shining. Some ther- 
mal storage in the walls of thé house 
keeps the house warm during cloudy 
periods and for about two hours after 
sundown. A conventional furnace 
kicks on when inside temperature 
drops to 67 degrees. 

The system is now idle in summer, 
but Cloud plans to add an air-to-water 
heat exchanger that will allow it to 
preheat domestic water when not 
needed for space heat. More ambi- 
tious add-ons—such as year-round 
water heating or a rock bed for 
through-the-night heat storage— 
would require more collector capacity, 
and would go beyond Cloud's original 
aim. "It may be possible to design a 
system that supplies all of your en- 
ergy needs," he says, "but just supple- 
menting your conventional system is 
more economical and practical." 

All the details and full drawings 
are presented in a printed booklet. It's 
available for $8 from Avery Cloud, 
Box 58, Lewisville, N.C. 27023. 
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Boats for the '80's 


Continued from page 68) 


by the motor maker, the winning de- 
signs in both offshore and trailerable- 
boat categories featured use of light- 
weight core materials in easy-to-man- 
ufacture hulls that make excellent 
use of the Sea Drive to realize space 
aboard that would otherwise be occu- 
pied by engines. 

Peter S. Boyce of the famous Boston 
design firm of C. Raymond Hunt de- 
signed the 38-foot sportfisherman 
with. extensive use of PVC-foam core 
material in hull, deck, and all interior 
structures, such as bulkheads and 
bottom longitudinals. “With a poten- 
tial top speed of over 34 mph in a 38- 
footer, you've got to have some pretty 
stiff panels," Boyce said. "With this 
core material you can get a very thick 
Structure, very stiff panels, and sig- 
nificant weight saving compared with 
single-skin fiberglass construction. 
For more exotic demands on the hull, 
we can use higher grades of glass and 
such materials as carbon fiber or Kev- 
lar, but they're more expensive." 

The Sea Drives save half the weight 
of inboard gasoline engines, two- 
thirds the weight of diesels—plus the 
weight of associated gear and heavier 
structure. The result is a substantial- 
ly lighter boat with more payload, 
"equal to that of a 44-foot boat," Boyce 
claims. The combination of light 
weight and the engines' power trim 
would permit a very low planing 
speed (16—18 mph) for this size of boat. 
The modified deep-V hull is designed 
to perform with a range of loads. 


OMC Micro-Cruiser 


"Boats are getting awfully expen- 
sive," said designer David Dowhos of 
Thunder Bay, Ontario, when explain- 
ing his approach to designing a trail- 
erable boat for the OMC Sea Drive. 
"Here was a chance to do a design for 
people with moderate incomes that 
they could enjoy in some semblance of 
style. It had to be small, fairly easy to 
build for either a manufacturer or an 
amateur, and easy to store and 
launch. Next, how do you keep it com- 
fortable for people for a full day?" 

His solutions for a 16-foot boat with 
six-foot beam were opposite to what 
worked so well for Harry Schoell in 
the 33-foot Trojan. "I used fairly 
straight lines all the way through, es- 
pecially in the superstructure," 
Dowhos said. "As you go up and get 
rid of some of those nice sloping 
curves, there's more head room. This 
also makes it easy for a builder to 
form and put together. Making more 
space aboard, and making it easy to 


manufacture, went hand in hand. 

"The helmsman sits well forward in 
this boat because the engine is a big 
percentage of the weight and the cen- 
ter of gravity moves back fast. Out of 
that comes a nice bonus. Maximum 
allowable impaired vision over the 
bow on a 16-foot boat is 47 feet. On the 
Micro-Cruiser there will be a blind 
space of only 16 feet from the helm. 

"The Sea Drive helped in this de- 
sign because it's all outside the boat— 
it adds three feet inside. You don't 
have that bloody engine well that 
takes so much room and reflects a lot 
of noise. 

"To add rigidity in the thin-walled 
cabin sides I ran a structure—looks 
like a roll bar—diagonally up and 
above the cabin and across. It gives 
good athwartship strength, plus rigid- 
ity. Lights and aerials can go there." 

For strength and light weight, 
Dowhos used end-grain balsa core 
with fiberglass skins in hull and deck. 
"That kind of material also makes it a 
bit easier for the builder to build a 
mold," Dowhos told me. "His mold can 
be basically a framework, and balsa 
core or Aerex sort of looks after itself 
in filling the gaps when you start 
scrapping it on." 

Dowhos is now negotiating with in- 
terested builders. 


"The elastic trawler” 


In the 1930's, boats with narrow 
beams were being pushed at good 
speed by small, economical engines. 
Tom Fexus, nautical architect of Stu- 
art, Fla., described at a symposium 
held by the Westlawn School of Yacht 
Design how a beamy 44-foot typical 
coastal-cruiser design with a dreamy 
speed of eight mph can be stretched 
and slimmed to 53 feet with a 12-foot 
beam. Powered with the same twin 
120-hp diesels, it has twice the cruis- 
ing speed—16 mph: Weekend trips are 
again possible. “The 44-foot displace- 
ment hull has been transformed into a 
penetrating hull designed to slip 
through the water at a level attitude 
while generating mild lift.” Most im- 
portant, both boats can be built for 
about the same cost. Recently a 52- 
foot boat in Fexus’ “Midnight Lace” 
series was tested at 21 mph with only 
240 hp. Fexus has demonstrated that 
increasing length-to-beam ratio is a 
practical means of increasing speed 
without affecting fuel consumption. 

This is just the beginning. From the 
new ferment in designs, materials, 
and methods, more innovative craft 
are sure to follow. 
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work on exciting projects! Every car 
that is manufactured, every bridge // 
that is built, every space shuttle that 
leaves the ground requires the knowl- 
edge and skills of trained engineering 
technicians. 


FULLY ACCREDITED 
Now you can get the same kind of training program 
used by Fortune 500 companies for their own 
employees. No need to change your working sched- 
ule or social life. No traveling io class. Lessons are 
graded and returned to you by mail. Instructors are 
as close as your telephone. Approved for G.L's and 
Veterans. Fully accredited AST college Degree 
awarded with major in Civil, Electrical or Mechani- 
cal Engineering Technology. 


SEND FOR FREE FACTS! 
«Send no money. • № obligation 
i * No salesman will call. 


rZ -——————— 
ЕЕ STUDIES, E72 
Lincoln Log home packages are complete (vou 5» І BEAMER CANTER Smt, Paten 18515 | 
even get roof system, hardware and nails). That The Original Rush free facts teling how I can get my College Degree in Engineer- | 
Means you're not forced to pay for options you n | ing Technology at home in spare time. Check one of the folowing. 
would prefer to add later Lincoln L Ltd Loca O Mechanical C Electrical | 
Write for your Lincoln Logs plans kit. Send - - в І Мате Age. | 
your name, address and telephone number, with 17082 Riverside Drive I мае li 
Chestertown, N.Y. 12817 © 1982, Lincoln Logs Lid. С аер == 


! Bob MacElvain, Author of HOW TO DRILL YOUR OWN WELL, says: 


WATER WELL 
in Your backyard! 


Discover all the pure fresh water you'll ever 
need for your home, your yard, your garden! 


* Just imagine an unending supply of 
water that belongs to you. You'll never 
pay another water bill! 

* Think how much you'll enjoy water 
without all those chemicals they dump 
in city water! 

* Picture yourself using water freely even 
when the city is rationing water to 
everyone else! 


CALL 
OR WRITE ME 
FOR 


FREE 


To tap this wonderful wealth of water, all 
you need is a HYDRA-DRILL. Let me ex- 
plain. 


THE TRUTH ABOUT 
WATER WELLS 


For many years I was a commercial water 
well driller. It always pained me that I had 
to charge so much to drill a home water 
well. Yet what else could I do? My equip- 
ment cost a fortune, and it was so big and 
complicated I had to hire two guys to help 
run it. 

Finally it dawned on me. The only way to 
get low-cost home water wells was to invent 
simple, economical equipment the average 
homeowner could use to drill his own well. 
So I invented the HYDRA-DRILL. 

As it turned out, the HYDRA-DRILL is 
so simple and so economical that nearly 
anyone can use it to drill a water well and 
save a lot of money. And it has proved very 
successful. Over 62,000 HYDRA-DRILL 
wells have been drilled and the total sav- 
ings to my customers run into many mil- 
lions of dollars. 


LOOK WHO'S DRILLING WELLS! 


You'd be amazed at my customers. They 
range in age from teenagers to folks in their 
seventies. You might suppose that most of 
them live on farms, but you'd be wrong. A 
lot of them live in cities — even big cities 
like Boston and L.A. — all over the U.S. 
And in 62 foreign countries. The most in- 
teresting thing is this: practically none of 
them ever dreamed they could drill a water 
well until they discovered the HYDRA- 
DRILL. A lot of them tell me that drilling 
their own water well is fun. I know exactly 
what they mean; the thrill of seeing fresh, 
cool, crystal clear water bubbling up from 
the ground is an experience you don't for- 
get. It's just like finding buried treasure in 
your backyard. 


EXCITING NEW BREAKTHROUGH 
Did you know you can heat and cool 


your home with water? It's true! With a 
new heat pump that uses water from your 
own well you can cut your home heating 
and cooling costs by 5096. Just figure how 
much this would save you in the next 
twelve months! 


A FAR-OUT IDEA? 


1f you think drilling your own water well 
is a far-out idea, I've got news for you — 
a big package of news, in fact. It includes 
a phonograph record of interviews with 
some typical HYDRA-DRILL customers. 
(If you listen to this record, you'll be con- 
vinced that you should drill your own well). 
There's a lot more information including 
details and prices of the HYDRA-DRILL. 


ABSOLUTELY FREE 


ТЇЇ send you this big news package in- 
cluding the record and a copy of HOW TO 
DRILL YOUR OWN WELL absolutely 
free. (That's how sure I am that you'll want. 
a HYDRA-DRILL!) Write today. Or better 
yet, just call my toll-free number. 


FOR FASTEST SERVICE 
CALL TOLL-FREE 


1-800-821-2280 


(Ask for Extension 179) 


*Call anytime including Sundays 
OR CLIP COUPON AND MAIL TODAY! 


qo 


179 Anderson Rd. 
Opelika, Alabama 36802 
Send me the big information package 
absolutely free. 


Print Name 


Address 


City State Zip 
[Г] mina hurry. I have enclosed $1. Rush this FREE 
information package by FIRST CLASS MAIL. 
© 1982 DeepRock 


EXPERIENCE THE CONVENIENCE OF 
REMOTE CONTROL wir 


...& solid-state, cordless signal pro- 
cessor that makes it possible to turn 
on or off any electrical appliance (up 
to 400 watts) from a range of 100 feet. 
Simply plug Sound Switch into stan- 
[^Y dard 110-volt house- 
hold outlet. Switch 
responds io hand 
held. whistler. Then, 
plug in your appli- 
ance for convenient 
operation. UL Listed. 
Sound Switch has 
100'sofuses: 


Televisions 
Lamps 
Stereos 
Appliances 


PLUS HANDLING 
Fora two-week, free home trial, order 
Sound Switch today for only $24.50 
plus $1.50 for postage and han- 
dling.($26.00) 

Canadian orders add $2.00 
Mail to: 


NAME. ك‎ 
ADDRESS 


aw 
O VISA [MC ACCT&£. 
SIG, — = 
EXP. DATE... 


"If I had the tools and materials 
to build my own bike from 
scratch, I don't think I could build 


one any better. John Jurenka, 
Santa Monica, CA 


Save assembly costs when you build your 
rugged work or play machine (in just 6 12 
hours) with an easy kit from Carl Heald, Inc 
Choose from 10 bike, 8 tryke models; engines 
from 5 to 16 H.P. All t torque 
converters (no shifti spensior 
(smooth ride); tubular steel frames (shrugs off 
rough going). Optional electric start, lights for 
licensing, other accessories TOLL FREE 
= “щщ 1-800-253-1030 
т Michi 


Dept.OLE , Р.О. Box 1148 
Benton Harbor, MI 49022 


1 

1 

1 

10 
|15 

15 

15 

! 

1 


Buildthis beautiful 
Dome Home 
by yourself! 


Enjoy super- 
and house payments 


Save up to 50% on utilities, and up to 60% on 
building costs. Beautiful Monterey Domes geodesic 
homes are extremely energy-efficient, unbelievably 
strong, earthquake resistant, and easy to assemble. 
No special tools or skills necessary. Our unique, 
patented building system makes home construction 
a reality for the novice. 

Monterey Domes pre-cut, color-coded shelf pack- 
ages start at $3995. Models upto 3,500 sq. ft. — - 
Send for our color Catalog & Plan Book — 90 fact- 
filled pages. о! ing, affordable homes. Sales 
representatives ble for all 50 States. 


Write today! 
qmm н= mm mmm 
DRush me your 90 CATALOG & PLANS 
|| BOOK. Enclosed is $6.00, post Included. I 
E c your ASSEMBLY MANUAL for an add'l 
Wow _ Pec, | 
1008888 —— | 


CITY, STATE, ZIP I 
Mail To: MONTEREY DOMES 
1 


855 lowa, Dept. ‘ARS: p [| 


I Riverside, Calif. 92517  mowmmsy pomes 
ТТТ. 


, LEARN TO BE A 
DRAFTSMAN! 


If you are bored with your present job, new 
skills in the field of Drafting could be for you. 


We provide a practical, hands-on study pro- 
рп designed for the independent person. 

ractical Training Kits include—Drafting 
Table—Drawing Instruments— Electronic 
Calculator and all the tools you need to com- 
plete the course. 


TRAIN AT HOME 
WRITE FOR FREE INFORMATION 


О Drafting 
OTHER COURSES AVAILABLE 


J Air Conditioning, Refrigeration & Heating 
‘Automation Electronics С Color Television Electronics 
1 Bookkeeping & General Accounting 
Locksmithing O Conservation 
Û Legal Investigation O Insurance Adjusting 
No Salesman will call. 


1 AMERICAN DRAFTING INSTITUTE 
1 A Correspondence Institution 
! Dept. 111-482, 1500 Cardinal Dr., Little Falls, N.J. 07424 


Age 


Protect Your Life, Home, Business, Auto, etc. 


® Our cótolog shows how. Install your own 
alarm systems and devices ond save $$$$. We 
offer FREE write-in engineering service. 


Lowest ics oa Malle, Hg ay 
"Hera rient end Doce 


FREE CATAL 


Burdex Security Co. Вох 82802-PS Lincoln, Ne. 6850) 


7 Power DAY & 
NIGHT- SCOPE 


‘See In dark! With only moonlight or street- 

lights availabe, this powerful fully magnesium- 

Nuoride coated optic will illuminate persons and. 

‘objects. Durable aluminum precision-machined 

ody lasts forever. Fine image, detail quality meets 

gov't spec. Also for daytime use. For nature study & sports. RLE 97, 7" 
length, 2% dia. 1502. Immediate money back. Send check er M.O, to: 

CANDYBELL o P.O. BOX 224 • EL SEGUNDO, CA 90245 


HYDRAULIC JACK REPAIRS 


Earn While You Learn In Your Spare Time 


Trained and qualified mechanics needed NOW to service) 
operative hydraulic jacks. Bla opportunity Yor ambitious 
Па Me stom you ROW m your batement or gwrage 19 
Earn spare ime cash in an expanding nt. Dent wal 
ACT NOW! Get the fact, 


Write for folder No. PS-8 and free bonus offer. 
Hydraulic Jack Repair Manual Co., Inc. 


i 


NEWPORT 
2313 W, Burbank 8! 


GO KARTS 
3 to 8 H.P. 


* MINI BIKES • 

Rough terrain models and the largest 
selection (with the lowest prices) 

of parts for complete assembly— 
engines, wheels, accessories. 

Send for complete Go Kart catalog— 
$2.00 or call: 


NORTHERN HYDRAULICS 
P.O. Box 1221, Dept. PSK 
Burnsville, MN 55337 612-894-8310 


Part Time 
At Home 


Webster, America's most popular dictionary compan! 
urgently needs home workers to up-date local mailing 
lists. Thousands can now earn extra spare time cas 
to buy things they want and need. You can to 
Easy, pleasant work. Most of it can be done whil 
watching TV. All ages. No experience necessary 
Call 1-716-842-6000. Ext. 730 
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SAVE 85 


GOV'T SURPLUS - 


1/4 HP, 1725 RPM, REVERSIBLE, 
115 V. UTILITY AC MOTOR 


i NEW EQUIP'T 


100-Page Catalog 
s 


diameter 1/2". 


Split phase, rated cont. duty, reversible 
M eher эниб, ‘thermal t- 


ncoln, Nebroska 
Zip Code 68501 


CAREER OPPORTUNITIES—Looking for a new job? A pay raise? A new 
career? No need to miss out on job opportunities—ask for your FREE 
copy of our new guidance book Career Opportunities’ and learn how a 


home study course can help you get ahead. Check interest. 


Sot ы 
Write or phone for FREE 96 page Career Guide. 
Granton Institute of Technology, 263 Adelaide St W, Room 508 
Toronto, Canada MSH ТҮЗ 1-(416) 977-1929 
Name 
Address 


SCOOP ATTACHMENT . 


FITS GARDEN AND 9 
DIESEL TRACTORS 


Dig, scoop, transport, dump or grade. 
[Approved by major tractor manufacturers 


|JRCO, вох 22733-8Р. Minneapolis. MN 55422 


PHASE POWER 


you to.operate three 
phase motors thru T% horsepower from 
Volt single phase power sources. Rugged — heavy 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966, 
Free literature furnished on request. Telphone 305-862-3038. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla, 32751 


S, 
Y 
S 


CHECK IT OUT! 
There are more opportunities, 
products and services offered 
in the “Classified Opportunity 
Mart,” immediately following 
this section. You may find just 
what you've been looking for. 
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Train 
FAST 


at Home! 


If you enjoy fixing things, you're a “natural 
to make hundreds of EXTRA DOLLARS 
year in the fascinating business of Loci 
smithing. Rising crime has increased d 


mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 
You're "in business" ready to make $5 to 


$10 an hour a few days after you begi 


This VET Did It - and YOU 


“War injuries left me 

capped, but 

badly ra financial success 

as a Locksmith, thanks to 
your training. Besides. 
Work is fascinatini 

do it anybody сап. — 

Glen, Johnson, Larned, 


, the 
{сап 


Кап. 


Маке Up to $10 an Hour—even while learning! 


Be a LOCKSMITH! 


enable you to get your share of this always- 
a profitable business. Hundreds we've trained 
k- are doing it. So can YOU. 


е- MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time — or in your own full-time 
business. Ideal for retirement—good jobs, too. 


BELSAW INSTITUTE,8113PField Bldg. 
Kansas City, Mo. 64111 


in 


Belsaw's shortcut training. Easy, illustrated 


lessons complete with ALL practice equi 
ment PLUS 


€ ALL TOOLS YOURS TO KEEP 

€ KEY MACHINE YOURS TO KEEP 
€ EXPERT PERSONAL ASSISTANCE 
© BUSINESS-BUILDING HELP 


THIS DO-ALL PRO 


Т0 KEEP! 


Can add $25 
5. 


cos: 
ny 


P- N. Hunt, Wilmington, Del.—"I make $50 а 
week extra.” 
R. Davis, St. Louis, Мо,—''1 cleared $110 last 
Saturday.” 


Ed Boyle, Pittsburgh, Pa.—"My business going 
FREE * top speed. I'm moving to bigger quarters." 


MAIL THIS COUPON » NO SALESMAN WILL CALL 


BELSAW INSTITUTE, B113P Field Bldg. 
Kansas City, Mo. 64111 


Rush FREE book, “Keys to your Future." 
Name. 
Address. 
City. 


State. Zip. 


SPECIFICATIONS 

Gain: 45 db 

Frequency: 2.1 — 2.6 GHz 
Dish size: 20” full parabolic 


Tuning: 55 thru 75 Mhz (channels 2-6) 


ORDER TOLL FREE 
24 HOURS 


1-800-854-0561 Ext. 806 


in California, Alaska, Hawaii 
1-714-953-8168 


[evan ОИ СИ [Cost 
Ганаа [omelet unt зв] 


State 


Calif. residents add 


Zip Code 


24 HOUR MOVIES 
$165. 


Imagine. ..the highest quality. most popular sell- 
ing. micro-wave receiver system in the country... 
only $165 


Receive 24 hour movies. specials and more. all on 
your present television set. Install this high-powered 
parabolic dish system in just minutes. then sit back 
relax and enjoy great 24 hour. commercial-free 
programming. The HMR-4 microwave receiver 
system is designed to be installed within sixty 
miles. unobstructed line-of-sight. of the microwave 
transmission station in your area, and comes com- 
plete with all hardware. 60 feet of coaxial cable 
cable adapters. power supply tuner and instruc- 
tions. . .All for only $165.00. including shipping and 
handling. We also offer this same great antenna, in 
kit form. complete with all necessary parts and in- 
structions to build your own HMR-4. . . only $110.00 
including shipping and handling. Both units carry a 
6-month limited warranty on defects in material ог 
workmanship. So don't wait another minute, call us 
right now. our lines are open 24 hours. our operators 
are ready to take your order. We gladly accept VISA 
or Mastercard. In you prefer, mail your check with 
the coupon below to: P.O. Box 833. Corona. Ca 
91720. California residents add 6% sales tax. 


ELECT 
MARKETING 


P.O. BOX 833 
CORONA, CA 91720 


| 
| 
| 
| 


6% sales tax. No COD's accepted 


Your home 


workshop 
can PAY-OFF 


START 
WEN MONEY 


Earn Extra Income BUSINESS! 


Right At c 


Power Tool. FACTS TODAY! 


Planer Molder Saw 


Three power tools in one— 
areal money-maker for you! 
The Planer/Molder/Saw is a versatile 

iece of machinery. It turns out prof- 
itable precision molding, trim, floor- 
ing, furniture... in all popular pat- 
terns. Rips, planes, molds sepa- 
rately . . . or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture framing shops, lumber yards, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 

r] SEND FOR 
30-Day FREE Trial! exciting ғстѕ 
NO OBLIGATION-NO SALESMAN WILL CALL 
RUSH COUPON  FOLEY-BELSAW CO 

TODAY! KANSAS CITY, NO. бет 


-——— = = = @ 
Foley-Belsaw Co. 


B923P Field Bldg. 
Kansas City, Mo. 64111 


O YES, please send me the FREE Booklet that 
gives me complete facts about your Planer- 
Molder-Saw and full details on how 1 can qualify 
for a 30-Day Free Trial right in my own shop. 1 
understand there is No Obligation and that No 


j Salesman will call. 1 
Mam. —————————————————— | 
| I —————— { 
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AMERICAN & METRIC 
62-PIECE 
HEAVY DUTY 
INDUSTRIAL TOOL CHEST 


$28.00 
Before Midnight Aug. 15 


We will send to each reader of this 
publication, who reads and 
responds to this test before mid- 
night Aug. 15, a 62-piece 
American and Metric Heavy Duty 
Industrial tool set and metal 
storage chest containing all the 
basic and special tools necessary 
to service and repair domestic 
and foreign trucks, tractors, autos, 
and all heavy industrial 
machinery. Consists of: 7 American 
3/8 inch drive sockets. (3/8"), (7/16"), 
(1/2"), (9/46"), (5/8), (11/16"), (3/4"). 9 
American 1/4 inch drive sockets. 
(3/46"), (7/32"), (4/4"), (9/32"), (5/16"), 
(14/32"), (3/8"), (7/46"), (12". 9 
Metric 3/8 inch drive sockets. 
(9MM), (10MM), (14MM), (12MM), 
(43MM), (14MM), (16MM), (17MM), 
(49MM). 9 Metric 1/4 inch drive 
sockets. (4.5MM), (5MM), (6MM), 
CMM), (8MM), (9MM), (10MM), 
(11MM), (42MM). A heavy torque 3/8 
inch fine tooth ratchet with quick 
release drive combination-forward 
and reversible, a 4/4 inch x 3/8 inch 
adapter, a 3/8 inch drive extension 
bar 3 inch. A 3/8 inch spark plug 
socket with oil resistant insert and 
speed installation and removal. 
An 18-ріесе industrial steel ignition 
wrench set, complete set of spark 
plug gap setting guages for any 
type of spark plug. One ‘1/4-drive” 
heavy screwdriver, (1) One large 
set of feeler guages, industrial 
"Phillips" heavy duty and 
“regular” screwdriver. All tools are 
drop forged alloy steel for durable 
heavy duty repair work, and will 
be accompanied with a LIFETIME 
guarantee that it must perform 
100% or it will be replaced free. 
Add $7 handling and crating for 
each Tool Chest requested, we 
pay all shipping. Should you wish 
to return your tools, you may do so 
for a full refund. Any letter 
postmarked later than Aug. 15, will 
be returned. LIMIT: Six (6) sets per 
address, no exceptions. Send ap- 
propriate sum together with your 
name and address to: Tool Test 
Dept *364J, Firestone Tarp Mfg., 
Inc., 6314 Santa Monica Blvd., Los 
Angeles, CA 90038, or for fastest 
service from any part of the coun- 
try, call collect, before midnight 7 
days a week, (213) 462-1944. (Ask 
for) TOOL TEST, *361J, have credit 
card ready. 


Motorize your bike. 


Get over 200 mpg! 


Forget expensive mopeds! 


e 2-HP or 1.3-HP/Up to 45 MPH 

e Fits most bikes 

e Fast, reliable — fun ít 

* Allows free pedaling 

* Installs easily 

* Satisfaction 
guaranteed 

Free information 

and rebate offer! 

Call toll-free 

1 800 821-7700 

Ext. 1008$ anytime! 

In Missouri call 

1 800 892-7655 

Ext. 1008T 

[or write) 


| ج 


! Popular Science Indexes 
1 зю 10017 


EEUU TET 


YOU SAW IT IN 
POPULAR SCIENCE 
—BUT WHEN? 


Nothing is more frustrating than trying to 
find that article on building a hot-tub deck, 
how to replace your car's shock absorbers 
or any other informative articles or items 
that appeared in Popular Science in 1981. 
That's why you'll want a handy 1981 Popu- 
lar Science Index. And to help you make 
use of your older magazines, or to find a 
PS reference quickly at the Library, com- 
plete your set of Indexes, still available | 
from 1972 to date. Fill out the order form | 
above or a larger sheet and send with 
check or money order. 


1981 
Popular Science 
Index 


AM/FM Stereo Reciever 


w/Headphone 


Reg. 39.95 
Now Only 
24.95 


e w/Leather Case e w/Shoulder Strap} 


Checks or Money orders to be sent to: 
DIAL ENTERPRISE CORP. 
P.O. BOX 701 TEMPLE CITY, CA 91780 


Microprocessor Controlled e Advanced Technology 
Single Axis Tracking @ Highly Efficient 
Low Profile ө Sleek Appearance 


idea! for Direct Domestic Hot Water 
(No Holding Tank or Heat Exchanger Required!) 
Cost Ettective for Pool, Spa. and/or Space Heating 
Install It Yourself & Save! 
Write for free brochure and price list today! 


Focal Point Solar Systems 


llo, CA 93010 


377 Paradise 


Why buy justany square 
when you can own 


QUICKER · SIMPLER 
MORE ACCURATE 
than an ordinary 
square! 


Patented “inner slot" reveals 
all angles and lengths for 
framing & layout work 


Here's a fine quality tool 
that makes the ordinary square 
obsolete. Easy to understand and 


use, the new Super Square is made of in one simple step 
non-glare aluminum alloy. The only tool more 
accurate than Super Square is a tool room micrometer. Only $24.95 


Only $24.95. Includes 32-page illustrated guide. 


SATISFACTION GUARANTEED OR YOUR MONEY 
Mail coupon or call toll free 800-323-1971 (in Illinois call t/f 800-945-4892) 
Orem Research • 911 North Elm * Dept. 63 * Hinsdale, IL 60521 
Send. . Super Square(s) with free instruction book(s) at $24.95 
ea. plus $1.90 ea. for shipping (Illinois residents add $1.31 tax). 
Enclosed is my O check O money order .. TOTAL: $. 

Please charge my O VISA О Master Card 


Card # 


BACK 


x 
As 


Name 


Address 


City/State/Zip 


HARD STARTING SMALL ENGINE? 
Get instant starts every time with INJECTION START 
SYSTEM. Unique design (patent pending) fits most4 cycle 
engines. Easy-to-install kit includes unique primer pump & 
injection nozzle which injects fuel directly to intake valve 
for greatly increased starting efficiency. Eliminates 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


3-Wheeling to Independence! 
Call 
1-800-257-7955 


choking. 100% guaranteed. 
FREE BROCHURE or call (303) 574-1719. 
PRM, Inc. Dept. PS-8 
6805 Boysenberry Way, Colo, Springs, CO 80918 


Big opportunities. Big 


FRI 
Locksmithing Institute, Dept. 111-082 
Div. Technical Study Schools, Little Falls, N.J. 07424 


" C 
profits. Earn quickly. Train at home in spare time. No previous expe- 

S Full or part time. Learn needed. Toole "and material included with | 
at hand 1ге cas Do ‘course. No special talent required. We show you | 
se WHILE All To Shat to do, how to doe LEARN DRAFTING! 
YOU LEARN terials Бирр! АТ HOME! ~ | 
Lic. State of — jpeg Met ag | 
Send for Appd.for Veterans. Send |} Ems" aooness, i 

| E Name and address for 
EE book. зат 1 


1 accredited CITY. 
E 


for Free 


GET INTO 
DRAFTING | 


NORTH AMERICAN SCHOOL or DRAFTING 


SAVEA BUNDET 
АО YOUR own 


PARAB 


SOLAR 


0 


Right now you're probably missing out 


Manual “HOW TO DESIGN АМО ВИЦ 


Step by step instructions for building man; 
steel, heat your house, or take a step towar 
Send for your manual right now and become 


Gling. It not 
сап return 


REFLECTORS " 


ts. And with each square yard of sunshine unused, you ARE missing out on 1.2hp, 950 watts, or 
3200 BTUIhr., at the focal point. Well, you don't have to stand there empty handed any longer. 


shapes, sizes, uses you can build. Everything you ever wanted to know about the parabolic curve. 


SATELLITE 


One Hand Operation—Rear Differential Drive 


OLIC 


am (у 


оп dozens and dozens of top TV shows, movies and spor- 


CYCLE-CHAIR, the NEW ALUMINUM ELEC- 
TRIC BIKE that is different and safer. It's so 
easy to handle, you control on, off, forward, 
reverse, speed, steering, and braking with 


XN 


just ONE HAND! 

Use CYCLE-CHAIR indoors as well as out- 
doors. Share your bike with a friend, travel to 
the store, or take it to the bank. Be indepen- 
dent on the Cadillac of 3-wheelers. Its low 


D YOUR OWN PARABOLIC REFLECTORS." Many types, 


y reflectors, Guaranteed easy. Generate free power, melt 
'd joining all those lucky people enjoying free satellite TV. 
an expert in your area. You may return it withir 


motors and pedal tricycles or call toll-free 
1-800-257-7955, in N.J. 800-232-6550. 
30 Day Trial • Money Back Guarantee 


GENERAL ENGINES GO., Dept. 700 


‘satisfied, | 
it anytime 
within a year for а full 
refund. 


TRISTI UA trace center of gravity and all-aluminum frame 
pr 1 E O mnm шош | | | makes CYCLE-CHAIR the lightest, strongest 
Mi | РО. Вохз safest 3-wheeler on the market today. Costs 
Square Available | ne cand Се — à en pennies to recharge at home. 
Trough | Your new manual оп ""— — = end for free booklet and special offer on 
9^ | pu fleclors. Em. ness | | | CYCLE-CHAIR, PEDALPOWER electric bike 
| 37.50 plus 
І 
l 
1 
1 


591 Mantua Blvd., Sewell, New Jersey 08080. 
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DIRECT FROM 
U.S. OPTICS" 
QUALITY SUNGLASSES 
AT FACTORY PRICES 


Each pair features: Impact resistant 

* Handcrafted * Polished glass 
lenses * Hardened metal frames * 
No non-sense guarantee. 
FREE limited time only—deluxe velour 
lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 


NOTICE: Don't be fooled by cheap 


exclusively for U. 

sure you get the best, Dax: now and if 
not Лан rae satisfied return for 
refund within 30 da; 


World Famous Pilot's Glasses 
These precision flight glasse: 
ailable to the public for only 
could buy them elsewhere, they'd probably 
cost you over $20.00. #20P available in gold 
or silver frame. A $20.00 value only $7.95. 
Two pairs for $14.00. 


Vg 


be 


AT DEALERS OR ORDER DIRECT 
WS-1 STANDARD PULL 


RI REPLACEMENT BANDS & LEATHER POUCH” 
SASO 140 ROUNDS 1/2" DIA. AMMO.ONLY ....... 
NO CODS/FOR AIR POST. FOREIGN ORDERS ADD PER ITEM. 
TRUMARK SLINGSHOTS: 


(0. BOX IST V, BOULDER, СО. 80306 USA. 


Aviator Teardrop Flight Glasses 
Flexible cable temples. #30A gold frame 
only. A $30.00 value only $9.95. 

2 pairs for $18.00. 


Professional Driving & Shooting Glasses 

Wide angle amber lens brightens visibility. 

#30D gold frame only. A $30.00 value only 
$14.95. 2 pairs for $28.00. 


To order send check or mone; 
Dept. 617,P.O. Box 14 
Ei card customers please ill n card û End Esp. date 


QUANTITY | MODEL #| GOLD | SILVER | PRICE 


order to U.S. 
Geo; 


Credit card orders may call 1-404-252-0703. 


Visa or Master Charge W Exp. Date 


FREE case with each pair. 


124 | POPULAR SCIENCE 


*No Vapors 
No Chemicals 
«No Electrical Plugs 


Combines latest Swiss 
Technology with Biological 
Research. A barely audible 
frequency protects you from 
biting mosquitoes.Convenient 
pocket size, 1.5v battery incl. 
Satisfaction guaranteed or 
your money back. 


Gentlemen: 
Please send me ___ _ units of "Antipic" for only 


19.95 each, plus $1 shipping. 
Enclosed is: 


C cheque or money order 


M.C.or Г] visa 


Card No. Exp. Date. 

Name. 
Address——__ 
сиу. 


State. Zip. 
Signature. 


Send to: COLONIA IMPORTERS LTD. P.O. Box 340 


Lantzville, B.C., Canada, VOR 2HO 


LOG SPLITTER PARTS 
2.5ТАВЕ CAST IRON GEAR PUMP 
Supplies 10% GPM at 650 PSI until more 
pressure is needed. Ther kicks down to 
lower GPM and up to 2500 PSI. Right hand 
‘lation (direct couple). 3600max 


ig 2 stage, use 8 plus hp 
PM use with 10НР or ГЫ 


4-WAY CONTROL VALVES 
\ Built-in relie valve, in-out ports, v 

cylinder ports. Пет E102V 340 
With pressure sensitive detent, on return 
stroke you don't have to hold handle. Пет 
ЕТО2М0 ......... Е 359 


Double-Acting Cylinders 
IAA” stroke, Y rod, 52 Ibs, 
Ик Rod, Can go UPS . 
4x24x2" rod H.D. 


SK2AXZ rod ..... 
NEW ENGINES 

5 HP Tecumseh recoil 

start УС shaft "m 

8 HP Tecumseh, recoil start, 1" shaft 

10 HP Tecumseh, recoil start, 1* shaft 

10 HP Tecumseh, electric start 5249 

Verticle Shaft Engines avaliable. 

Heavy duty 15Ton Splitter compléte ... S858 

Send $2.00 for discount catalog on Valves, Cylinders. Hoses. 

Frames, Tanks, Wedges. Slides.’ Wheels, Go Cart Parts 

Splitters, Trailer Parts, Generators, or $6.00 for Catalog & 

Splitter Design & Fact Booklet. We ship UPS. 


NORTHERN HYDRAULICS 


P.O. Box 1221 Dept:PS8 
Burnsville, MN 55337 (612)894-8310 


Fiberglass 
Travel Trailer Kit 


^' Build Yourself! Save Gas 


TRAILER FOR THE '80's—Burro Travel Trailer 
kit sleeps four. Under 1,000 Ibs, rglass. 
Ready to tow. Finish interior only. Write Burro 
PSB 14143, 21st Avenue North, Plymouth, MN 
55441. For full color catalog send $3.00 to cover 
postage and handling. Dealers Wanted, 


Natural! Cedar Energy Efficient! Affordable! 


Send $5 for our all-new 1982 catalog 


21704-87th S.E, 
P.O. Box 886/Woodinville, WA 98072/(206) 668-8511 


CHECK IT OUT! 
There are more opportunities, 
products and services offered 
in the "Classified Opportunity 
Mart," immediately following 
this section. You may find just 
what you've been looking for. 


EASY-TO-ASSEMBLE KIT 


$ 
ому FOB. Broomall 
For 3'6" diam. Other diams, from 4' to 7' at 
comparable savings. All diams. adjust to 
floor-to-floor hts. of 8'172" to 9'6". 


Now! 
Showroom & 
Warehouse 
locations in: 


California 
(714) 598-5766 


Florida 
(813) 923-1479 
Texas 

(713) 789-0648 


© The Iron Shop 1977, 82 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and workmanship. We believe it! 


To: 
| Broomall, Ро 19008 


| Nome 


| Street 


THE IRON SHOP 


MANUFACTURERS 


YOUR EXCITING 

NEW HOBBY! 

w Enjoy fantastic savings by assem 
bling your own organ or piano. 
It's easy. No technical 
knowledge required 
Just follow our clear. 
pictured instructions. 

Choose from many models 


from portables to consoles. 
Ask about our interest-free | This is ће Deflect Away RAIN Installation is au too. All 
jor] you need is a screwdriver and a 


DISPERSER, the first sensible 
alternative to gutters. It saves | few hours. Once the RAIN 
E | DISPERSER is up, its unique 


you all the aggravation and main- ik: 
tenance of conventional gutters. ا‎ design makes it virtually 
invisible. 


installment plan. 


OUERSI 


ORGAN & PIANO KITS 


For Free Information Pack M38 
Call Toll Free 


Yet for all its convenience, for 


ER  ——— 4 all the problems and mainten- 
т". VA 917 299 4321 m, ance it saves you, the Deflect 
= or send Away RAIN DISPERSER 
coupon System costs no more than con- 
By deflecting run off over a wide area, the ventional gutters. 
RAIN DISPERSER prevents roof edge 
trenching and splashback. So why put up with gutters? 
SS چ‎ Put up the Deflect Away RAIN 
water and 
WERSI Dept, M38 РО. Box 5318 | Pet qoe the Since leaves and debris don't DISPERSER System. 
Lancaster, PA 17601 | RAIN DISPERSER System sim- accumulate on the RAIN 
D Free Info. Pack: O Organ O Piano ply breaks roof edge dripping DISPERSER, it eliminates the CT 
D Catalog & Demo Record € into a shower of fine droplets biggest problem with gutters — 
NEMO that fall harmlessly to the clogging. And there’s no ice 
Adress = ground. Away from your house. back-up. ™ 
City ~ State Zip 


For more information, write or phone (617) 689-3973 
Deflect Away Corporation, DEPT. S-1, 6 Elm Street, North Andover, MA 01845. 


Phone | ) 


Rep inquiries invited 


33 ways to help you qualify for the job you want! 


FREE CAREER FACTS ABOUT DIPLOMAS AND COLLEGE DEGREES 


oyatni, 


E eiua aly, 
| omm 

more security, more day-to-day satisfaction 
and more of a future, send for free facts and 


Send for free facts and color bro- 
chure to find out what career train- 


ing in the field of your choice might gss _ ا‎ j uid the color brochure of your choice, There is no 
do for you—no obligation to buy » B Your Name Here €—— lome hs 
anything now or ever. Now at home v 1 T $25,000 to $100,000 More in Your Lifetime? 
in your spare time, you can train for a ^ | Eie a @) ‘Compare your present salary with the amount 
х t = of money you could be making in any one of the 


money-making career...even get a col- 
lege degree if you want. . „(о help you get 
a better job. Find out everything you 
need to know about any one of these 33 
career programs—with no obligation to 
buy anything, now or ever, and no sales- 
man vill call. Just check the one program 
that interests you most. You will receive ? 
free facts, € brochure and Eom 

tion on employment opportunities in the 5 
field you choose. Mail coupon today and 
see how easy it is to train at home for a 


careers listed below. Electricians avers 

HOC ILC 
» i" d an it's not only the money, but 

ee ee aD Бый} fun of working in a job you ike. 


instructors are ready to help you at any time. өм» a Coll Be Worth 
You get the same high-quality training that nds of Dollars to You? 
ICS has been known for since 1891...the Аун depth gra vou an Ans 
same kind of training program that’s offered ate in Specialize or in 
by giant companies to their employees....cor- ‘Tedeclogy coud make pst disci à 
rations like Union Carbide, International your lifetime earnings compared to the. 
'aper, 3M, Bethlehem Steel, United States caminga of a high school graduate, Check 
Ste, ac. And note that if you wish, ICS will degree or career course you are most interested 
keep your employer informed of your progress іпалі.. 


„Mail ail coupon today forfree facts; and color brochure. 


An Ideal Way to Learn 


it tell like our method — 
و‎ азса DIE = T Tr | EDUCATION SERVICE CENTER, Dep PCS72 f 
choose your own study hours in the privacy of your Ё Scranton, Pennsylvania 18515 


on ar cles dege i given to Jeu for ora dow as you wat And cay Diploma or Ca- | Please send me free facts, color brochure and full information how I can study at І 
fe send home for the career Ihave chosen, I understand 1 am under no obligation and no | 

‚ V salesman wil eal ae р BOX ONLY! 

GES Бшш “Rees puerum | 

C Police Sciences ннн Assistant Би. = al = Def it = I 

C High School C Motorcycle Repair C1 Plumbing Бри Degree ir [елес 

B ү I 


exam. Then mail it to your instructor. Graded sions of 
Papers are returned to you with comments when trains over 20,000 students a year in more than 50 
aed. to tell me Ss corres your wrong resident schools fram border to border and coast to 

‘Open ‘exams have proven so success- coast. ICS and NACS are both. members 
ffr adus, they are now шейш many colleges. Ош of бє National Lane Study Caan 


Firearms Repair С an, Car and C Bookkeeping C College Degree in Business 
Mae shop Tk Селін, Collet C College Degree in Drafting 

Бит Биши Сато es 

EDUCATION SERVICE CENTER, Dept. PCS72 sna шщ. sii 


Scranton, Pennsylvania 18515 l 
E و‎ 


Mail coupon today for free facts and color brochure. | Apress. 
——————EÁÀ | CSI 


1 AUTOMOBILES 


POGUE CARBURETORS for sale. 
tributorships available, Information 
Кы Including blueprint $5.00. Steve 

Праг, Inc. T6 Broshyplnin, Branford, CT 


GUARANTEED! Save gas, Increase pow- 
er! Details FREE. Steam Injector, Box 97- 
PS, Collinsville, Illinois 62234. 


BUILD YOUR OWN “200 MPG CARBU- 
RETOR!” Join 60,000 determined Ameri- 
Factual Report reveals documented 
roven principles. Send $1.00. 
-PSH, Box 184, Antioch, TN 


PATENT 
DRAWINGS/DESCRIPTION - $3.95 - WHY 
PAY MORE! Fleming Engineering, Rem- 
sen, NY 13438. 


HANDICAP Driving Aids. Send $2.00 for 
Ске, Р.О. Box 21516, St. Louis, МО 


HIGH Mileage Carburetors. Free De- 
tails, Box 89, Draper, Utah 84020-0589. 


VAPOR carburetor plans works with 
present carburetor. Kniess, R2-PS, Bowl- 
ing Green, MO 63334. 


PROPANE-METHANE-NATURAL GA: 
conversions. CARS-TRUCKS. Build your- 
self. THOUSANDS SATISFIED USERS! 
Write: те Engineering, KPS, Rem- 


AUTOMOBILE RETUNING FOR МАХ! 
MIZED ECONOMY. Simplified techniques 
increase MPG 50+%! DETAILS FREE! 
Techneering, Box 1506CC, Princeton, NJ 
08540. CALL TOLL FREE (800)-526-0907. 
(Recording) 


TRUCKS to PORSCHES for big profits 
with little money. New report shows you 
how. $4.95. R.C. Pearson, 6951 Warner 
Ave, Suite 213, Huntington Beach, СА 

4 


IGNITION spark tester. No wires to re- 
move or hookup industive pick up $3. 
Guaranteed, Corp, 24 Standish, 
Schaumburg, IL 60193. 


CLASSIFIED ADS $6.75 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Card (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $27 per line. DISPLAY-CLASSIFIED $370 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 
CLOSING DATE for October issue (on Sale September 15) 
is July 28. Send orders to Mary C. Ansbro, Classified 
Adv. Director, Popular Science, 380 Madison Ave., New 


York, NY 10017. 


© The STEAM AUTOMOBILE € 


A quarterly journal giving you up-to-date interna- 
tional reports on modern steam car development, 
how-to-build info on boilers, engines, etc., con- 
tacts with other builders and experimenters, 


steam car history, meets, —and much more. Four 
issues: $20.00 (includes club membership) 
The Steam Automobile Club of America 
Box 529-A, Pleasant Garden 
North Carolina 27313 


2 AUTO SUPPLIES & 
EQUIPMENT 
ALTERNATOR Generator Rebuilding 


Book. Details: Hedelund Engineering, 
7505 Barkentine, Las Vegas, NV 89128. 


ENGINE TROUBLESHOOTING GUIDE 
jagnose Your Own Problems. Save Hun- 
dreds Of Dollars, $5.95, Box 773, Missouri 
TX 77459. 


s $1.00. COMOS, P.O. Box 327, 
walla, OK 74857. 


SHADETREE MECHANICS CREEPER 


Dirt or grass. Plans $2.95 Postpaid. BH 
Plans, FO. Box B, Walthourville, GA 
31333. 


ADD Life to your auto for increased fuel 
savings, better performance. Write: Rich- 
ard-David, Rt.#1. Donahue, lowa 52146. 
OLD CAR FANS: subscribe to HEMMINGS 
MOTOR NEWS, world's largest old car mar- 
ketplace since 1954. Over 450 pages of ads 
each month, crammed with thousands of old 
cars for sale — plùs parts, literature, resto- 
ration shops and more. Only $13.75 for 12 
giant issues. Subscribe to the ‘bible’ of old 
car nuts today. Send to Hemmings Motor 
News, Dept. SP, Box 100, Bennington, Ver- 
mont 05201 


FOUND: The Fabled 
200 MPG Carburetor 


icked and the carburetor "faded" from public view. 
is there a vaporizer-type Pogue carburetor? Наме oth- | 
ar upermilaage carburetors been Бый? Could koe | 


еар nine, Lot eere] | 
lor fantastic fuel savings? Dealerships of th 
‘manual are now avaiable on a limited fst come test 
basis. For further information on how to obtain 
revealing Report, write for free details! | 


MPG, P.O. BOX 2133, DEPT. PS782 
Sandusky, OH 44870 


= 


WORLDS SMALLEST 
2NA SPOTLITE A 
ISCENT LANTE 


Tat (Operi 


$7.50 lols 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


GO KART, MINI- 
PARTS Tires, clute] 
plete carts and mini-bikes at discount 

rices. 312 Hp. motors $106, 5 Hp. $123. 
Bend $100 for brochure. Northern Hy- 
draulics, Dept. PS-MB8, P.O. Вох 1221, 
Burnsville, MN 55337. 


5 AVIATION 


BOOMERANGS INCREDIBLE RE- 
TURN! You can do it. Exciting! Order 
your FREE catalog today. Boomerang- 
Man, 312 Park, Monroe, LA 71201. 


BUILD and FLY inexpensive AIR- 

PLANES and HELICOPTERS. Prov 
lans, flying for years. Informations: 
$5.00. Polynova, Box 670 S, St. Remi Que- 
bec, Canada JOL 2L0. 


BUILD HUGE UFO /h.a. balloon, easy/ 
ipexps PLANS $2. 8010 NE Hwy99 #674, 
Vanc., WA 98665. 


BUILD A JET HELICOPTER 
EASY TO FLY—INEXPENSIVE TO BUILD! 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one 
Flies over land/snow/water. 
plans and booklet. $9.99, Aero-Projects, 

ох 5118PS, Clinton, NJ 08809. 


BARTLETT Flying Saucer, Complete 
Plans/Supply Sources: $5.00. Write: Herb 
Bartlett, Р.О. Box 156-8, Silverdale, WA 
98383. 


BOATKITS - PLANS - PATTERNS - FRAI 
PACS - FIBERGLASS - MATERIALS - Wor 
largest catalog - 300 Designs -8'/80' - Plywo 
Fiberglass - Steel - POWERBOATS - Inboar 
Outboards - Cruisers - Sportfishers - Hye 
planes - Runabouts - (KAYAKS CANOE 
Large Selection) - SAILBOATS - Daysaile 
Trailersailers - Multihulls - Motor Sailers - FIBI 
GLASS - Cloth - Resins - Foam - C-Flex - С 
ALOG $2.00 - "Includes FREE Materials f 
chure - Hardware - Fastenings - Equipme 
Riggingsails - Glue - Etc." - (Book “AMATE 
BOATBUILDING" - In - Fiberglass - Румо; 
Epoxy/Wood Saturation Technique - $6.00) 


CLARKCRAFT 
16-S Aqua Lane, Tonawanda, NY 1415 


11 DO-IT-YOURSELF 


1400 CATALOGS listed and descril 
Sources for everything іти 
$4.00. Masterlog, Box 879-A, 
СА 94930. 


SATELLITE EARTH STATION - B 
your own antenna for less than $20 
with materials you can buy loc 
plete instructions plus material D Я 

andyman сап do it. Send today $9.98 
YOUNG ENERPRISES, P.O. Box 925. 
Weatherford, TX 76086. 


LASER HANDBOOK with burning, 
ting, Ruby Reds. Co's complete pl 
books, and parts. Send $4.00 to: Far 
Dept. PS, Box 1902, Rochester NH 03 


DOUBLE PANE WINDOWS For Sum: 
and Winter Insulation. Plans $5.50. М 
Enterprises, Box 13, North Chicago 
60064. 


ЅРА-ОЕСК photos and detail plans 
split level home improvement. $6. 

ayward, 2502 S. Ruffner Rd, 
hourne, FL 32901 


HOVERCRAFT Plans, Catalog 
Universal Hovercraft, Box 281, 
IL 61242. 


$1.00. 
Cordova, 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Devise. Free 
Brochure. RDA, Box 873-N, Concord, NC 
28025. 


SHUTTLE, Radio controlled rocket. De- 
tails $5.00. P.O. Box 37345, Shreveport, 
LA 71103. 


GRAVITY 


ELECTRONIC LEVITATION 

Hr ee’ gases or exotic fuels. BUILD. 
marce chara A mere a PRIMER VOC 105 ут робо 
520ррі GUARANTEED! VISAMC add $5. FORIEGN ADD. 
зо TECHNOLOGY, Вох 132-A, Eureka 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1981 Bargains . . all sizes 
$1.00 handling . . Scott-McCulloch parts 
Electra Marine, 610 Merrick Road, Ly: 
brook, NY 11563. 


man boards to build your own recei 
For more information write: Robert 

man, Rt. 3, Box 58-APS, Travelers 

SC 29690. 


SATELLITE Television . . . Eum 


ANTIQUE Reproductions Plans. | 

Century Washstand $4.00. Brochure $: 

Johnson's, 4189 Ayers Rond, Macon, 
1204. 


SAVE Hundreds жазу! Do-It- zm 
Di Re 


Washer, Dryer, vam 


Free’ Details Ki 
amino Real Arcadia, CA A bio 


SCREENING. Fiberglass ENERGY Я 
ING SOLAR or regular. With or witl 
framing. SAVE by mail. Send $1 for 
tails. P.B.S.E., Р.О. Box 14511, Ni 

alm Bch., FL 33408. 


PUBLIC ADDRESS - INTERCOM | 
tems Easy Install Discount Ca 
$1.00. Alpha Sound, 1000 Lincoln 
San Jose, CA 95125 


Catalog And Trouble Shooting G 
$3.00. E-Kon. Box 547-PS882, Twin La 
WI 53181. 


SATELLITE TELEVISION complete 
and mounting 00. North! 
Box 1008, Delta 


BOAT PLANS - FRAME KITS - PATTERNS - 
Hündreds of designs - WOOD - FIBERGLASS - 
STEEL - Powerboats - Sailboats - Outboards - 
Canoes - Kayaks - Rowboats - Houseboats - 
Duckboats - Sportlishers. Easy, proven methods 
include instructions especially for amateurs to 
assure results. NO LOFTING! 
"SUPPLIES" - Fastenings - Fiberglass - Resins - 
Glues - Spars - Books - Trailer Plans. HUGE 144- 

page catalog = $2.00. includes FREE “BOAT- 
BUILDING SUPPLIES” brochure. 


GLEN-L Marine 


ELECTROPLATING. Complete 1 
book. All Metals. Electroplate Meti 
Nonmetallic Items. $9.95. Details F 
‘Tropic, Box 95P, Palm FL 32908 


CUT AIR CONDITIONIN 
COST—3009?6 
Simple modifications make any wind 
or central unit as efficient as big industi 
units! Reduce power cost to 1⁄ of wi 
you now pay! Not expensive or hard to 
Miustrated — instructions-$10.00-Flem! 
Engineering - Dept. J. - Remsen—N 
York— 13438 


low, you can generate your own hydrogen and 
aonvert your automobile to operate an hydroger 
wel. You get electrolyzer and auto conversi 
ans and instructions, plus details on sale 
"уйдеп storage and generating hydrogen 
ЕЕ! Complete package: only $10.00 
RESEARCH & DEVELOPMENT 
Post Office Box 873 
Concord, North Carolina 28025 


afore you buy junk hardware slapped 
gether by some outfit in Spider Breath, 
Ontana, you better learn the technology. 
эт someone who knows! 

Spacecoast is the oldest 
manufacturer and only 
registered military 
contractor advertising 

in this magazine. 


ET SMART, 

з vital you read our up- 
[ed 94 page technical 
'ormation manual used 
‘the office of Consumer 
fairs, Rockwell Int, and 
commended by NASA. 
этріеќе, easy to under- 
ind, beautifully detailed. 
oniy $7.95 today! 


АЦ, 24-hrs. C.O.D. Hotline (305) 339-7600 


SPACECOAST 


RESEARCH CORPORATION 
}.0. Box 442-8, Dept. K, Altamonte Spgs., FL 32701 


Га -LASERS UNLIMITED | 


Complete plans and parts sources 
RUBY LASER RAY GUN $1500 
CO2 LASER FOR BURNING CUTTING. . ...$1500 
* BEGINNERS LASER VISIBLE RED and IR... $10.00 
* LASER PISTOL and RIFLE $10.00 
* VISIBLE RED LASER LIGHTGUN. $1000 
MULTI COLOR LASERS .... «$10.00 
* LASER LIGHT SHOWS $1200 


MINI CAP CHARGER FOR LASER WEAPONS 
| LASERS UNLIMITED 
|. Dept. Li, Box 716, Amherst, N. H. 03031 


ا ا 


= ^, SOLAR SKYLITE 


At last! A handsome Redwood Sky 
lite you can build yourself 

© Triple glazed— high insulative qualities 

Natura light and ventilation Tor any 


| Sere money doing--yourself with our plans and 
sr el bh iri T 

or wait! Take advantage ofthe good weather and send 
ШИЛЕКЕИИ КДЫН 


WASATCH SOLAR ENGINEERING 
1164 North St. Ogden, UT 84404 
Kita available on special request 


UMP 


RAIN «IRRIGATE | „£ 
|RCULATE + SPRAY 


vy-duty rustproof ball 
ringpump.Stainiess 

ft. HP1200GPH 60° high 
3000 GPH 25'well. 5200 GPH max, 1%" in. 
Put. Belt or direct drive.Use "а HPor larger, 
ey back guarantee Adis? ме tnding$21.95 
Mead. N.J. 08502 


АКЕ TOP MONEY/ EXCITING HOBBY 


7 STAINED GLASS 


Learn at home in your spare time, Our 
program includes completely Illustrate 
lessons - ай professional tools and inter 
ZL esting projects. Everything needed to 
vt you on your way fo success Work rom your home 

‘windows, 


REGINA CAREERS, LTO. Dept. PSG82 
33 E. Main Street, Round Laks Park, lineis 60073 


SCIENTIFIC SYSTEMS INC., 

|н at last offers in kit or completed form 
h unique products as; Nightime vision de- 
les, super sensitive directional mikes, low 
| high powered lasers, micro-mini-voice 
Insmitters, ultra sonic devices, super high] 
lage generators, intrusion and sensing de. 


les, scientific personal protection items, 


|| many other hard to find products. Send} 
00 for catalog: SCIENTIFIC SYSTEMS INC.| 
pt. S1, Box 716 Amherst, NH 03031 


^ AMAZING ~. 


SCIENTIFIC and ELECTRONIC 
X. DEVICES La 


PHASER shockwave and invisible FORCE 
FIELD generators. LASERS for weapons, cut- 
ting, burning, cloud writing, holography and 
special effects. NUCLEAR particle accelerators 
and detectors. PLASMA. ION. HIGH VOLTAGE. 
HIGH FREQUENCY TESLA COILS and LIGHT- 
NING generators. TRANSMITTERS and CON- 
TROL for security, intrusion 
detection, nature listening. PLUS PLUS INFRA- 
SONICS, ULTRASONICS. ENERGY CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE- 
VICES. SEND $1 for catalog of plans. kits and 
completed items to: 

INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. РВ 


12 HOME CRAFTSMAN 


CYPRESS KNEES 18" For $6.00, 24" For 
pd. Beebe, Box 116, Cottageville, 


$1.00. Whittemore, Box 206: 
МА 02339. 


SCHLESINGER'S 


I3'^ANNIVERSARY SALE 
150 Pg. BARGAIN CATALOG 


DRILL PRESSES * LATHES + GRINDERS « SAWS 
POWER TOOLS - TOOLBOXES « CUTTING TOOLS 
PRECISION TOOLS*WELDERS + HAND TOOLS and 
mech more! «SEND $3.00 FOR YOUR COPY! 
'SCHLESINGERS FOR TOOLS, Ltd. 
3202 Utica Ave. Brooklvn.N.Y. 11203 


74 ENGINES & MOTORS 


ENGINES to 19 H.P. for Mowers, Tillers, 
Hobby. Repair manuals parts, reme: 
dous savings. Fast, dependable. Illustrat 
ed price catalog $1.00. Ashland Small En- 
gines, Ashland, MO 65010. 


75A ENERGY SAVING 


PALOMA instant water heaters, dis- 
count prices. Paramount Supply, 627 Ha- 


zel St., Allentown, PA 18102, (215) 821- 
7741. 

SOLAR Water Heater System. Low as 
$350. Write: Solar Dome™™®, Box 66, Dept 


P, Germantown, WI 53022 


OCTAGONAL Picnic Table Plans, $3.00. 
Robert Chan, Box 1873-T, Detroit, Michi- 
gan 48231 


FREE Catalog! ..... Veneers, wood toy 
parts/plans, lumber, books, furniture 
plans, cane, upholstery, Victorian hard- 
ware, Simplified veneering instructions 
included. Hurry! Morgan, Y12, 1123 
Bardstown, Louisville, ntucky 40204. 


BATTERY CLOCK MOVEMENTS. 
Hands, Hardware. Finest quality. Dis- 
count prices. Catalog $1.00 (refundable) 
Yankee, Box 26S, Thompson, Connecticut 


trial Buyers Catalog for 
. Buy equipment at same 
ices as large Industrial Plants. 
y, 36-SJ, Letchworth Street, Buf- 
falo, NY 14213. 


PAXTON'S OUR NAME, HARDWARE'S 
OUR GAME for furniture and lamps. The 
source for special items. Catalog $1.50. 
Paxton, B-28, Upper Falls, MD 21156. 


12А ЕОВ ТНЕ НОМЕ 


“HEATING WITH WOOOD IS MESSY!" 
Patented, "Woodbox Оп Wheels,” 
ptusi™ S.a.s.e. Ickes, 2017 Florida, Jop- 
lin, MO 64801. 


13 TOOLS & MACHINERY 


4" METAL Cutting Lathe $80.90. Taig, 
15048 Procto A 91746. 


ARMY Knife is 12 tools in 1. For fisher- 
men, campers & handymen. Stainless 
steel, 314". $8.98 41.80 postage. Quality 

fts, 5518 Russell Road, Durham, NC 
27712 


AIR TANK KIT - Fits all FREON 
DRUMS, 30% off. $10.95 PPd. Free ci 
log. AIR LAB-1, Р.О. Box 919, Lithoni 
GA 30058. 


LATHES - Unimat - Maximat Sherline - 
Cowells - Catalog $1.00. Shop Supplies 
$1.00. Campbell 2100P, Selma Road, 
Springfield, OH 45505, (513) 562. 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, De} 
М, 3736 South 7th Avenue, Phoenix, Ri 
85041. 


FREE FIREWOOD, Logs from SAW- 
DUST, Simple to make. Complete instruc- 
tion, 00. Todays Ideas, Box 22304, 
San Francisco, CA 94122. 


ENERGY SAVING CLOTHES DRYER 
convert used dryer and save up to 90% op- 
erating costs incorporating hot water, so- 
lar or wood furnace. plans $6.00 Raccoon 
Valley Co., Box 341, Dept 11, Granville, 
OH 4302: 


BUILD A Heatwall Send $5.00 to: Heat- 
wall, Box 75, Watertown, CT 06795. 


1$ 200 MPG Possible? Write: MPG-PS 
782, Box 2133, Sandusky, OH 44870. 


REDUCE your utility bills 50%. Com- 
plete system $13.00. VARGAX, Box 1284- 
Camden, NJ 081i 


SAVE ТО 1⁄3 - "Water cool your central 
air!" DETAILS FREE! ! Pierce Industries, 
Box 26391, Birmingham, AL 35226. 


75B ALTERNATE ENERGY 


SOLAR CELLS AV 4° diameter 1.5 amps 
$5.25 each 10 for $50.00; 1.8 to 2 amps 
$8.75 each plus shipping. Kenneth Foster, 
1742 Dowd, St. Louis, isouri 63136, 314- 
522-6667. 


PROJECT Positive Energy, into your 
body $15.95. Plants $15.95. Refrigerator 
$39.95. rure P.O. Box 637PS, Ala- 


FREEZE protection for thermosyphon 
solar heater, totally passive, plans $10. 
Bap, POBax Mii, anti Cru, СА 
95063. 


VALUABLE Guide to inverters and D.C. 
косы, Homestead Electronics, RR1, 
lox 53, Oxford, Iowa 52322. 


LIGHT concentrators, 20" concave glass 
reflectors. Navajo Art Glass, 5731 Stans- 
bury Ave., Van Nuys, CA 91401. 


DONT BREAK YOUR BACK 
GET THIS STURDY 2-TON 


POWR-PULR 


Hitch this handy cable power puller CAMPING 
to all those back-breaking jobs. HOISTING 
Every do-t-yourselfer should Ё TRUCKING 
have one! Its high leverage Á BUILDING 
ratio moves up to 4000 Ibs. MOTORING 
Double safety hooks and 13° 
of cable included. Send 
Check or money order 

for prompt delivery. 


ONLY 
$21.95 

plus $2. shipping 

PA resis 300 бз saes tax 


R. L. STEPHENSON, INC. 
1005 Industria Bivd, Southampton, PA 18966 


WIND POWER CATALOG - affordable 


kits, components. $2.00. Kucharik Wind 
Басе P. Hec" Tem Bivens, NI 
08753. 


CHEAP HOME-MADE ELECTRICITY. 
Booklet $4. Bennett, 10113 Joerschke Dr. 
3243, Grass Valley, CA 95945. 


FREE ENERGY 


Extract abundant free energy anywhere 
using permanent magnets. Know the 
truth! Plans, instructions, patents, and 


previously secret government report. 


Money back guarantee. — Only: $15.00 


RESEARCH & DEVELOPMENT 
PC 


SOLAR POWERED 
HYDROGEN PROCESS 


NOW—Avallable to public—-HYDROGEN 
from TAP WATER, SUNLIGHT, and a very 
cheap chemical added ONCE. ONLY the 
WATER is used up. You get OXYGEN too! 
Build with locally available parts, med 
hand tools. PLANS-$10-FLEMING ENGI- 
NEERING-Dpt. S-REMSEN-N.Y. 13438 


COMPLETE 1982 SOLAR HEATING 


PRODUCTS CATALOG! 
EVERYTHING for ACTIVE and PASSIVE Solar Heat- 
ing, includig Kalwal's Sun-Lite® Glazing and Thermo 
‘Storage Systems, plus difficult to find energy savers, 
(Order all materials from one expert source. 64 Pages, 
15 sections, $3 ppd. Visit our retail Store. 

SOLAR COMPONENTS CORP. 
. P, Box 237 
Manchester, NH 03105 


76 PLANS, BLUEPRINTS 


CUSTOMIZED BBQ PIT. gas/briquette 
lans $10.00. Bob Green, 9301 Valencia 
rive, Desert Hot Springs, CA 92240. 


WINDMILL, Direct Drive 600 Watt At 
18mph. Plans $8.50, Blades, Generators 
ible. Wind and Watts, Box 351, Bay 
MI 4870 


NUCLEAR BOMB SHELTER (UNDERGROUND) 
Wihstancs 1 MT at 3 mios thas basement entrance and 
уалар dimensons о accomodate 210 20 shelerees Sha 
Tor can also bo used as a general Uy room " wino & ru 

‘colar cou forage too өк. Pune wih 
"netvetions $10 00 US or $12.00 Can ( 
Ors Ps nuded Al ardors to bei 
GROER FROM 
from AVANTBEC. 
DEPT "PSA", CASE 38 
STATION "D", MONTREAL 
CANADA НЗК 389 


18 CAMERAS & PHOTO 
SUPPLIES 
ALL METAL MINI VIEWS, Macro Cam- 


eras, Bellows Units, PCC, 14442 Golden 
Cypress, Cypress, Texas 71429. 


SAVE $85. Free Photographic Catalog - 
35mm, Super 8, 16mm, Supplies, Superior, 
442-495 Wells, Chicago, IL 60610. 


BUILD 35mm ENLARGER economically. 
Directions, full size plans $10.00. C. F. 
Pool Designs, P.O. Box 113, Charlottes- 
ville, VA 22902. 


21 HOBBIES/COLLECTIONS 


List 50g. 
NY 11510. 


Grow and collect 
GIANT 
CRYSTALS 
New and unusual 

SEND $200 FOR BOOKLET 

ABOUT GIANT CRYSTALS 

AND HOW YOU CAN GROW THEM. 

CRYSTOCRAFT COMPANY, 

10322 Schnapt Lane, Newburgh, Indiana 47630 


22 


CLOSEOUT Jewel 
log 250. ROUSSELS, 
lington, MA 02174. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


FREE list to Serious Collectors 30,-000 
Indian Artifacts, Pots, Axes, 
Slate, Beadwork, Caddo Trading, Box 669, 
Murfreesboro, AR 71958. 


26 SCIENCE & CHEMISTRY 


NEW 200 Page 1981-82 catalog, listing 
thousands of chemicals, science equi 
ment and labware. Send $2.00 to: Merrel 
Scientific, 1665 Buffalo Road, ш, 
New York 14624. 


JEWELRY 


55¢ dozen. (Cata- 
107-1635 Dow, Ar- 


CHEMICALS & Laboratory Equipment. 
Vara Scientific, P.O. Box 1677, Newark, 
NJ 07102. 


CHEMICALS Laboratory Apparatus 
Catalog $2.00. The Chemical Shed, P.O. 
Box 748, San Bernardino, CA 92402-0748. 


ELECTROMECHANICAL LABORATORY 
Kits, Teaching Models Wanted. Techno 
‘Trends Inc., P.O. Box 970547, Miami, FL 
38197. 


ECONOMICALLY Priced Chemicals - 
Apparatus. Catalogue-$1.00. Hagenow 
Laboratories, 1302 Washington, Manito- 
woe, Wisconsin 54220. 


LABORATORY Chemicals- Glassware, 
Catalogue -$1.00. Young- Edisuns, 934 


South 13th, Manitowoc, Wisconsin 
54220. 
26A OPTICS 


TREASURE of genuine surplus optical 
parts and instruments. Send $3.00 for cat- 
alogue, T.R. Inc, P.O. Box 69, Mooers, NY 


27 PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, 
coating, fibergla: in industry, labo- 
atorles, craft work. “Reproduce your de- 

is with our mold materials. Profitable. 
lustrated Catalog $1.00. Castolite, Dept. 


RES. Box 391, Woodstock, IL 60098. 
29 LOG CABIN & 
HOME BUILDING 


BUILDING Procedure Improves Struc- 
ture Saves On Repairs $4.95, GUARAN- 
‘TEED, 203 Lohmann, Boerne, TX 78006. 


31 NURSERY STOCK 


GROW GINSENG. Very Profitable. Have 
seeds, roots. Complete information. G. 
Collins, Viola, Iowa 52350. 


32 REAL ESTATE 


GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide" . . plus nationwide 
listings - $2.00. Lands, Box 19107-FH, 
ington, DC 2 


FREE . . . CATALOG! Top real estate 
values coast to coast! Please specify type 
property and location desired. UNITED 
FARM AGENCY, 612-PS West 47th, Kan- 
sas City, Mo. 64112, 


42 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War sur- 
pius optical, bargains. Lenses, Prisms, 
elescopes, Binoculars, etc. Jaegers, 691G 


43 GOVT. SURPLUS 


GOVERNMENT SURPLUS! Millions of 
items (including Jeeps) . . . low as 1¢ on 
dollar! Most complete Directory avail- 
able, $2.00. DISPOSAL, Box 19107-FH, 
WASHINGTON, DC 20036. 


SURPLUS jeeps, cars and trucks avail- 
able. Many sell for under $200. Call 312- 
742-1143 Ext, 4606 for information on how 
to purchase. 


“GOVERNMENT SURPLUS” JEEPS 
$30.00! 800,000 Items! Complete Informa- 
tion Your Area. Largest OFFICIAL DI- 
RECTORY. $2.00 (Guaranteed). Surplus 
(A173), 4620 Wisconsin Northwest, WASH- 
INGTON, рс 200: 


PICK-UP'S $18.40! Jeeps $16.30! Cars 
$14.50! 675,000 Items. Your area, New Di- 
rectory $3.00 (Guaranteed). Government 
Surplus, Box 5731-B, Pasadena, TX 
71505. 

GOVERNMENT SURPLUS JEEPS SOLD 
FOR $44.00. CARS, TRUCKS, MANY 
OTHER ITEMS AVAILABLE FOR DIREC- 
TORY CALL 312-888-4347 EXT. 1-213 


1982 SURPLUS Army, Navy store 64 
page illustrated catalog. Send $2.00. Ru- 
vel, 3037 North Clark, Dept. M8, Chicago, 
IL 60657. 


45 BODY-BUILDING, 
SELF-DEFENSE COURSES 


IGGER, More Powerful Muscles - fast- 
er!! Free Booklet! Universal, Box 6694B, 
Detroit, Michigan 48240. 


46 PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Conditioning: 
refrigeration. Tools, ^ supplies, i 
instructions. Doolin, 2016 Canton, 

1. 


SAW Boards. Drive Nails, Build, Sell. 
Ozark Picnic Tables, 1010 ‘Halliburton, 
Kirksville, MO 63501. 


NEW! FREE! BIG Fall-Holiday Catalog! 
Over 5,400 country properties described, 
pictured! Land, farms, homes, businesses, 
recreation, retirement values! Selected 
best of hundreds of offices All Across 
America! STROUT REALTY, Inc. 
Box 4528 GS, Dept. 5810, Springfi 
65808, Toll free: 1-800-641-4266; in Missou- 
ri call collect: (417)862-4402. 


CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel, Sherman Oaks, 
'A 91423. 


PROPERTY & Lake Frontage from $47. 

er acre in Canada. Investment 

2 Year exchange privilege. 

епа for FREE CATALOG. CANADIAN ES- 

TATE LAND, Dept. 22C, 2411 Yonge 

Street, Suite 303, Toronto, Ontario, Cana- 
da, МАР 2E7. (416) 789-4536. 


“PERMANENT INCOME”. Proven meth- 
ods of purchasing real estate with no 
money down. Send $2.00 to: AGGRES- 
SIVE, P.O. Box 761, Southfield, MI 48037. 


LAND SALE! NO MONEY DOWN! Brax- 
ton County, West Virginia. Rural Land 
Suitable Recreation/Building. No zoning. 
Prices start $8,000. Owner financed, 
monthly payments. Free information. Wil- 
liam Hunt, 630 Elk, Gassaway, WV 26624, 
(804) 364-8365. 


34 CAMPING 
EQUIPMENT & TENTS 


FREE Discount Catalog, Backpacking, 
Салу ing. Campmor, Box 407- 


34B BACKPACKERS 


WILDERNESS Backpackers: Current 
requirements, information, addresses for 
700 TRAILHEADS. $4. Trailheads, P.O. 
Box 3185, Los Angeles, CA 90051. 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. Raise Fishworms, 
Crickets. Red wigglers — 1000 — $8.95, 
5000 — $42.50. Postpaid with free book on 
How and Where to Sell. Carter Farm — 
12, Plains, GA’31780. 


428 | PAPIII АВ SCIENCE 


MECHANICALLY INCLINED INDIVIDUALS 


Assemble electronic devices in your 
home. Knowledge or experience not 
necessary. Get started in spare time. 
Turn your spare or full time into cash. 
No investment - Write for free details. 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


EARN $50-$100/HR. 


MAKING AND SELLING 
CONCRETE PICNIC TABLES 


Now available direct from manufacturer (A 
ten year member of ће N.F.LB.) HIGH 
QUALITY ALUMINUM PICNIC TABLE 
MOLDS. Unlimited opportunity-Your original 
investment returned with sale of first few ta- 
bles. Simple instructions included. Sell to 
friends, neighbors, campgrounds, fellow 
workers, pools, parks, hotels, ' motels, 
churchs, schools, etc. Its a great money 
maker for churchs and civic groups. Litera- 
ture included, for your advertising conve- 
піепсе. COMPLETE mold set, post paid only 
$475.00 or send $1.00 for brochure to: 
TOWN MACHINE, MOLD DIVISION, E: 
ROSEDALE AVENUE, KINGSTON, TN 
37763 


47 BOOKS & MAGAZINES 


INDEXES to POPULAR SCIENCE avail- 
able: full set of 10 for $10, postage paid. 
For 1981 only, send $1.75 to: POPULAR 
SCIENCE INDEXES, 380 Madison Ave., 
New York, NY 10017. 


THINK AND GROW RICH. Secrets Re- 
vealed. Send $3.50 Post) А. Groom- 
bridge Novelties, 1374 West Juliah Ave- 
nue, Flint, Michigan 48505. 


450 ENLIGHTENING PUBLICATION: 
Lists $100. Bridges, Box 4413S, Holly- 
wood, FL 33083. 


WHY ARE NUCLEAR PLANTS FAILING. 
To provide adequate, cheap, energy 


gui overwhelming the 
industry. Read the facts. Send $4.95. Writ- 
ers Publications, Box 121. Portervill 
93258. 


GOOD USED BOOKS. Wide variety, in- 
telligent selection. Libraries buy regula 
ly; you ean too! Science, sports, history, 
fiction, art, illustrated books, over foriy 
other subjects. Send a dollar for classified 
listings of 20,000 titles, prices. Editions, 
Desk PS, Boiceville, NY 12412. 


48 TOYS & GAMES 


CUBE SOLUTIONS 


SEND 


1 DOLLAR TO: 
= n 


445 20TH ST 
s0x 612 
SANTA MONICA, CA 
ҮЕ 90406-0612: | 


MONEY BACK GUARANTEE 


kkkkk 


49 JOKES & NOVELTIES 


REALISTIC Halloween Masks, Makeup, 
Accessories. Send s.a.s.e. Kenmar-PS, Box 
717, Connersville, IN 47331. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


PROFESSIONAL Magic! Huge catalog, 
over 1,000 tricks and books, 35.50. Hank 
Lee's Magic Factory, Dept. PS8, 24 Lin- 
coln Street, Boston, MA 02111. 


51 COINS & CURRENCY 


WORLD COINS. List $2.00. McDaniel, 
Box 41772, Phoenix, AZ 85080. 


FREE! Ten different Foreign Coin: 
approvals. Adults Only. Littleton Coinco, 
B4, Littleton, New ire 03561. 


52 STAMP COLLECTING 


100 DIFFERENT U.S., 25е 
applications. Bradley, Midlothian, 
ia 23113-0425-S. 


SO YEARS Old, fifteen different United 

States, over fifty years old 256 with ap- 
rovals. Jaxon, Box C11, New Rochelle, 
Ү 10804. 


FREE — 220 United States and World- 
wide Stamps, Approvals. Stamps Pops, 
Box 1427, Bellflower, CA 90706. 


TOPS! 100 Popular Poland Stamps (All 
Different). Only 25e. Mystic, Dept. PS2, 
Camden, NY 13316. 


QUALITY Stam) 
Stamps, 17902 Mark Lee 
92035. 


UNITED NATIONS 3 Complete Mint 
Sets 25e, Approvals. Cornetta, POB 1509- 
P, Lake Placid, FL 33852. 


FREE Surprise collection sent with ap- 
provals. Jay, 1784 Union, San Francisco 
94123. 


2,000,000 STAMPS - 150 countries 2¢ 
each, Belden, Box 4149, Dearborn, 48126. 


Approvals. C.K. 
r., Jamul, CA 


“SURVIVALIST’S Book Cataloj 
$100. Ken Hale, (201), Мероп, 
34437-0395. 


Rush 
Ohio 


PENNY approvals! Regardless Cati 
logue! Kloster, 4164 52nd, San Diego, 


INVEST in rare stamps. Вет juest. 
booklet. Kardwell, Inc., Dept 7781 'PS1, 
ent, New York 11957. 


wow! 50 All Different Germany-10gl 
Super collection of genuine German Com- 
memoratives. Definitives, Airmails, High| 
Values. Free Big Catalog. Also fine| 
stamps from our approval service. Buy| 
what you like. Return balance promptly. 
Send 10¢ today! Thank you. Jamestown) 
To Co., Dept. A82PS, Jamestown, NY) 


‚ FREE! Big Bargain Catalog - New Edi- 

tion listing thousands of bargains includ- 

ing U.S. & B.N.A. stamps, packet in 
bums, accessories and supplies. Also 

Stamps from our approval service. Buy 

only what you like. Return balance 

promptly, Thank you. Jamestown Stamp, 
t. EB2PS, Jamestown, NY 14701. 


Stamps on approval. Chee 
15355R, Philadelphia, PAJ 


OLD U. 
ter, Box 
19111. 


200 DIFFERENT India, Plus Веј 
$1.65. Fies, 155U, Bi 


inner’s| 
4 Itimore, 


ip mixture. Aj 
p White, Box 24166-A, Indianapol 
ndiana 46224. 


53A SATELLITE TV 
SATELLITE ANTENNAS -Accurate 


pointing angles for your location. $8.00 
eddig Scientific, 5331 Hickman Rd. NE, 
Newark, OH 43055. 


SATELLITE 
TELEVISION 


Our 11’ system is 24 
sections of .090 alumi- 
num with an all steel 
super polar mount, Our 


complete system | aoue High Qu 
weighs over 575 lbs, Syon. O 


See the Best 
Send $7.95 for Introduction manual. 
Dealers & Distributors welcome. 
We build quality into our products 
Francis Enterprises, Inc. 
Р.О. Box 906 314-989-3248 
Poplar Bluff, MO 63901 


54 — RADIO, TELEVISION 


"We don't just sel in- 
formation, we manu- 


Microwave antenna catalog: $1.00. Cabl 
equipment catalog: $2.00. FREE 


TRONIC CALCULATOR WITH FIRST OR- 
DER. Electronic Systems, Box 10192, Ma 
con, Georgia 3129' 


36€ TUBES. Radio & TV! Е 
Catalog. Cornell, 42178 Univei 
Diego, CA 92105. 


tronics, Р.О. Box 21, Jenison, MI 49428. 


PAY TV Encoding/Decoding. Latei 
Systems Covered. $8.95. G.A.M. Engineer 
ing, 706 Akron Bivd, Kent, OH 44240. 


POLICE Scanners, Crystals, Radar 
tectors. HPR, Box 19224, Denver, 
19. 


$25 OSCILLOSCOPE. Free details, 
S.A.S.E., Microgrid, Box 6138, Ithaca, N 
14850. 


HBO 
Instructions. 


Descrambler _ Pla an 
SASE $5.00. PWCS, Box 


9048, Pittsburgh, PA 15224. 


MICROWAVE RECEIVER SYS) 
Write: “DEALERS WANTED” Dept. Р: 
P.O. Box 4181 Scottsdale, AZ 85: 
(602) 941-9395. 


MICROWAVE “Downconverters.” In- 
troducing Powerful New 5-Stage Design. 
Easily assembled. Catalogue: $2.00 (red 
fundable. NDS, Box 12652-P, Dallas} 
1525. 


UMF Decoders. Information, stamp] 


Trojan Enterprises, 2920 Shelby, India4 
napolis, IN 46203. 


55 ELECTRONICS, 
STEREO, HI-FI 


LINEARS -Send Stamp For Details 
Matco Electronics - Box 316D - Cadill: 
МІ 49601. 


ORDER No. 17546047 

ROUTE эм 
PLATTSBURGH, N.Y. 12001 
Tal: (18) 561-8700. 


MAKE $2,000.00 Monthly Spare Time. 
Unique proven enterprise. No selling, No 
capital to start. Free brochure. Kash- 
builder, Box 1182-PK, Indianapolis, IN 


WIN at Dice! 582 to 1 odds your favor! 
Free Proof. Baker, Box 196B, Brooklyn, 
NY 11218. 

SYNTHETIC Oil Dealers Needed. Excit- 
ing Products & Opportunities. Make More 
Spare Time Than in Present Job. 1 + 800- 

-3342. 


(ORGAN & PIANO KITS 


WORLD FAMOUS inst- 

ruments you build your- 

self. Save up to 2/3! Mod- 

dd new features as 

Free 

Specify Piano or Organ. 

E RSI electronics, Inc. Dept. M20 
Box 5318, Lancast PA 17601 


COMPUTERS 


COMPUTER PROGRAM in basic lan- 
age to handi-cap race horses. Includes 
pcumentation and directions. Order 
O.D. or send $14.95 in check or mone; 
der to; Handi-Caper, Р.О. Box 4896, 
jarmingham, MA 01701. 


'TRS-80 COMPUTER DISCOUNTS. Low- 

t prices anywhere. Free price list. Radio 

hack. 175A N. Delsea Dr. Vineland, NJ 
0. 800-257-0426. 


6 RECORDS, TAPES, etc. 


RECORDS - TAPES! Discounts to 73%; 
1 labels; no purchase obligations; new: 
discount dividend certificates; 
00% guarantees. Free details. Discount 
usie Club, 650 Main Street. P.O. Box 
D00, Dept. 4-0882, New Rochelle, NY 


120 COMPANIES that set you up com- 
pletely! $2.00. Home Business Directory, 
ох 10024-B, Chicago, IL 60610. 


CHIMNEY SWEEPING EARNS $45/HR. 
Learn trade, Send $10.95 for detailed 
manual. ACTIONSWEEPS, Suite 1, Weir, 
KS 66781. 


VENTURE Capital, Public offering, Pri- 
vate placements. Can_raise 
your company or idea. For Details. CHIG, 

rawer 2724, Winter Park, FL 32790. 


MAKE Rubber Stamps. Highly Profit- 
able Business. Free Details. Stamper, 
POB 22809 (LLC) ра, FL 3362: 


BATTERY MANUFACTURING SE- 
CRETS!! Supplies available. Everlast, 
Box 365, Bogota, NJ 07603. 


$1104.00 MONTHLY For Ten Hour 
Work Week! Guaranteed! Homework . . . 


Start Immediately . . . Paid Daily - Free 
Information/Application - AHV, Box 1028- 
C8, Kalaheo, Hawaii 96741. 


BUMPER Sticker Printing Device. 
Cheap, Simple, Portable. Free details. 
Bumper, POB 22791 (LLC), Tampa, FL 


SELL Books By Mail. Profitable. Mus- 
grove-1B8, Altus, AR 72821 


ELTS And Buckles. Complete Line 
Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, etc. Big Profits. 
Complete dealer set up. Catalog $1.00. An- 
chor, Box 3958-BPS. North Providence, 
RI 02911. 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. Free in- 
formation: Dasher, Box 548, Woodville, 
Texas 75979. 

VENDING Machine. No selling. Routes 
earn amazing profits. Big Catalogue 
Free. Parkway Corporation, 1930PSB 
Greenspring Drive, Timonium, Maryland 
21093. 


FREE CATALOGUE, 2500 Collectors 
Nostalgia, 300 Chelsea, Louis- 
‚ КҮ 40207. 


jositive self achleve- 
ment - eliminate weight, stress - gain health 
се, Release ultimate subconscious 
labilities - discover total control of your Ме. 
[Learn why this technique is gaining such extra 
ordinary popularity aver hypnosis [res bro 
[chure and studies. MIDWEST RESEARCH, 
5 Highland Rd., Suite 203-24 Pontiac, 
Michigan 48054. 


MUSICAL INSTRUMENTS 


INTERNATIONAL Catalog 


valuable to 
lakers, repairers of stringed instru- 
lents. Imported woods, parts, accesso- 
jes, kits. Fine German-made violins, vio- 
s, cellos, basses and bows. Send 25¢ for 
talog. 10% Credit certificate will be en- 
osed. International Violin Company, 
d., Dept. JH, 4026 W. Belvedere Ave., 
laltimore, MD 21215. 


VIOLIN, Guitar, Banjo, Mandolin Mak- 

g Materials. Accessories, Books, 

uning Kits. Catalog $1.00. International 
ers Supply, Box 15444, Tulsa, OK 


MUSICAL 
INSTRUCTIONS 
POWERFUL New Keyboard Playing 


purse. Exciting Benefits. ProMusic, Box 
A, Brookfield, CT 06804-0086. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-Р 
Brighton 11th, Brooklyn, NY 112 


SOLAR Heating learned quickly at 
home! Free information. Empire School, 
Box 193, Rockville, IN 47872. 


PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 1014, Jupiter, Florida 33458. 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, matches. 
Free Details. Gold, POB 24986 (LLC), 
Tampa, FL 336; 

NEW Discover: 
ing. Eighteen 


in Battery Recondition- 
lonths Guarantee Means 
“Big Profits Fast.” Electoan, 7415 Gable 
Drive, Little Rock, AR 72205. 


IMPORT-EXPORT opportunity, profit- 
able world-wide, mail order business from 
home, without capital. We ship plan for no 
risk examination. Experience unneces- 
sary. Free Report. Mellinger, Dept. 
R2698, Woodland Hills, CA 91367. 


SPARE TIME — DISTRIBUTORS 
NEEDED. Unlimited Profits! Proven Au- 
tomotive Products. Free Details: Motaloy, 
Box 4457-S8, Downey, CA 90241. 


ТАКЕ Catalog Orders. We dropship 2500 
Best-selling specialty products. Lowest 
below-wholesale prices. Immediate deliv- 
ету, Spectacular home business opportu- 
nity. Free Book. SMC, 6061 De Soto Ave., 
Dept. 28-20, Woodland Hills, CA 91365. 


SONG WRITERS 


OEMS - SONGS WANTED. Free Pub- 
hing/Promotions. Broadway Music, Вох 
-PS, Sarasota, FL 3357 


IMPORT-EXPORT 


'ast-Sellers.” Free Bro- 
ures! Ballrightco, Вох 91309-X8, Cleve- 
Ind Ohio 44101. 


'AIWAN importing. How to make your 
n contacts, $5.00. Jay Voral, Lane 776, 

y 25, No. 17, Chung Shan North Road, 
ction 6, Taipei, Taiwan, ROC. 


BUSINESS 
OPPORTUNITIES 


FREE Book, “2042 Unique Proven En- 
Irprises." Fabulous “unknowns,” second 
aston income: Нау быаны а 


GET RICH! Secret law smashes debts— 
brings cash and credit! Details FREE! 
WealthKit-S, Billings, NY 12510. 


CONCRETE Block Масћіпег; 
$100. Route One, Box 95, Rapid City, 
South Dakota 5770; 


$92.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 25e (Re- 
fundable) Woodwins, Bridgewater, MA 
02324. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
2036 Montrose, Chicago 6061: 


THE PAWN-SHOP OPERATING MANU- 
AL Spectacular Proven Profits! Unlimited 
Potential! Detailed Manual $50.00. Pre- 
view Booklet $10.00. National Pawnbro- 
kers Assn., Dept. PS, 128 W. Solomon St., 
Griffin, GA 30223. 


REPAIR HYDRAULIC JACKS— Free de- 
tails. Hydraulic Parts Supply, Dept. S, 
Box 4157, Brownsville, TX 78520. 


MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Information free. Mail Order As- 
sociates, Dept. 756, Montvale, NJ 07645. 


YOUR ADVERTISEMENT in the Classi- 
fied Section of Popular Science will reach 
over 45 million readers. For details and 
listing of available headings write: Classi- 
fied Advertising Dept. PS, 380 Madison 
Ave., New York, NY 1001 


WOODCRAFT Moneymaker! 
(Unique) Novelties. M.L.K. 
Springfield-1, Oregon 97477. 


Making 
Box 468, 


e a TAX CONSULTAN 


income unlimited in full or part time home business 
preparing tax returns in busy tax season, plus year- 
round monthly fees to $50 from business tax service. 
No bookkeeping experience needed. We train you at 
home, help you start. Accredited Member NHSC. Free 
literature. No salesman will call. Vet Approved. Nation- 
al Tax Training School, Monsey, 1HP, N.Y. 10952 


61 MONEYMAKING 
OPPORTUNITIES 


MONEY BACK GUARANTEE! ! Almost 
Every Moneymaking Plan And Idea On 
<The Market Compiled! 130 Full Length 
Reports, Reproduction Rights, Only $8.00. 
IPC, Box 505-PS, Nesconset, NY 11767. 


IET RICH! Secret law smashes debts 
brings Cash credit! FREE report!! 
WealthKit-S, Billings, NY 12510. 


FREE! Get 5 issues of Opportunity Mi 
azine! Increase your savings and spend- 
ing power. Hundreds of ways to make ex- 
tra money detailed monthly. Free! Write 
Opportunity, Dept. 814, 6 N. Michigan, 
Chicago 60002. 


IMMEDIATE PROFITS using our prov- 
en methods. Spectacular home wholesal- 
ing opportunity. Free details. VLR Mar- 
keting, Dept. 1882, 927 Raleigh Drive, 
Toms River, NJ 0875: 


NEW WATERPURE SYSTEM. Featured 
May Popular Science "What's New". Can 
be demonstrated, sold and installed in 
half hour! Selling packet $5.00. $75.00 in- 
cludes system, Three evening sales earn 
$299.50. Waterpure, Box 95283-P, Atlanta, 
GA 30347. 


1980's HOTTEST small businesses re- 
ported in Free 64 page magazine - Shoe- 
string Entrepreneur, Dept. PS2, 3824 E. 
Indian School Rd., Phoenix, AZ 8501 


VIDEO Games can make you big money. 

Copyrighted "How To" manual $10.00, 

King Video, 33110 Yorkdale, Westland, MI 
185. 


IMMEDIATE spare time profits. Easy, 
home business. Success program for po- 
tential Inventors, Entrepreneurs. Di 
tributorships. Free Details: Innovation 
Workshops, 1278 Glenneyre #138, Laguna 
Beach, СА 92651 


NEW Unique Health Care Product, 
tributors Wanted. AIH, 115 Meirkwood, 
Jefferson, WI 53549. 


MAKE money selling electronics. Whole- 
sale dealer catalog $5. (redeemable). 
ETCO, Dept 581, Box 840, Champlain, NY 
12919. 


LIFETIME INCOME $300,000. Wealth 
tee. 


MONEY making opportunity: sell Golf/ 
Space clock, wholesale. Free details. Toko 
Jamu (U.S.A.) Inc., Box 442, Sierra Ma- 
dre, CA 91024. 


700,000 BARGAI ЕОМ WHOLE- 
SALE, Bankruptcy Merchandise, Free 
Samples, Closeouts, lus, 


Imports, Surj 
Mail Order, 121 Home Businesses. Frec 
Details. 


American Moneymakers, Box 


'ampa, FL 33674. 


SELL Books By Mai Big Profits! 
Books-PS128, Box 1238, Sandusky, OH 
44870. 


LEARN The Secrets of Repairing Junk 
Batteries. “Fabulous Profits". FIRST ES- 
TABLISHED COURSE. Apex Engi- 
neering, 5454 Bolsa Road, Atascadero, 
СА 93422. 


МАКЕ $100 - $1000 DAILY! In mail - or- 
der. Spare time easy! 100% legal. No 
strings. Secrets: $2.00. P.O. Box 597, Pali- 
sades, NY 10964. 


SINCERE book sales agents wanted 
now! Parttime or Full. Do not confuse 
with usual worn-out offers. No experience 
needed. Free details. United Enterprises, 
Dept. E-7, 6513 Lanershim, Suite 59, 
North Hollywood, CA 91606. 


MONEY SECRETS 

HELP people and businesses get money. 
Easy home business. Fantastic profits. 
No experience - own hours. Continuous 
assistance. Free Details: DFC, Dept. 11-G- 
8, 1145 Reservoir Avenue, Cranston, 
Rhode Island 0292 


$10,000 WEEKLY - CONFIDENTIAL 
Newsletter tells all! PDS, S220-PS, Box 
2400, VA. Beach, VA 23452. 


MAKE MONEY IN SPARE TIME. 

FANTASTIC home business opportuni- 
ty. Free information. Kimmy Enterprises, 
Box 693, S. Pasadena, CA 91030. 


SELL SENSATIONAL LOW-COST PRE- 
ENTRY PROTECTOR for Automobiles- 
Buildings. Exceptional Distributor mar- 
gin. Northwest Electric, Ave. 3032, Mitch- 
ell, SD 57301. 


FUN, INEXPENSIVE, PORTABLE. EASY - 
NO TRAINING NEEDED. ANY MESSAGE 
IN MINUTES. Get FREE DETAILS. Р. О. 
BOX 22791 (LL), TAMPA, FLA. 33622. 


B ELECTRONIC 
ASSEMBLY BUSINESS 


Start home. spare time. investment, knowledge or 
experience unnecessary. BIG DEMAND assembli 
electronic devices. Sales handled by 
professionals. Unusual business opportunity. 
FREE: Complete illustrated literature 
BARTA, Box 24.5, «m 
Walnut Creek, Calif. 94597 


ROBOTICS GROWTH STOCKS, Exclu- 
sive Report Send $5.00. Millenium Inves- 
tors, P.O, Box 438, Westwood, MA 02090. 


62 EMPLOYMENT 
INFORMATION 


AUSTRALIA - The World! 50,000 Jobs! 
Computerized reports $3.00. Jobworld, 
F, Cypress, CA 90630. 


‘CANADA: Work in Canada’s north. High 
pay, adventure. Directory of employers, 
all details, Guaranteed. Send $8.00 to: Di- 
rect Publications, 105E-504 Main St., Win- 
nipeg, Manitoba, Canada R3B 1B8. 


WYOMING JOBMARKET REPORT En- 
ergy Boom Jobs Send $3.00. Р.О. Box 
1848C, 'kson, WY 8300: 


TUGS TOWBOATS OFFSHORE DRILL- 
ING Experience NOT necessary. Men and 
women. FREE INFORMATION: MARI- 
TIME ADVISEMENT, Вох 600PS, Bellaire, 

49615. 


ADDRESS list of 75 oildrilling 
ploration companies. $3.00 to: 
4097. Dearborn, Michigan 48126. 


OVERSEAS . . . $20,000 - $60,000 +. Free 


rt! Employment, Box 19760-FH, In- 
46219. 


AUSTRALIA WANTS YOU! Jobs! Big 
Pay! Transportation! Newest Handbook - 
$2.00. Australian International, Box 
19107-FH, Washington, DC 20036. 


COLORADO RELOCATION GUIDE. Jobs, 
housing. Quantities Limited! $2.95. Box 
2362P, Littleton, Colorado 80161. 


62A HELP WANTED 


JOB INFORMATION: Cruise Ship Jobs. 
Also Houston, Dallas, Overseas jobs. 312- 
741-9780 Dept. 6288 Phone Call Refund- 
able. 


63 — SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists, 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


strane: ccoo | ccc 


and ex- 
.0. Box 


LEGAL 


FREE $5.00 issue of CITIZENS LAW ADVISER 
Legal self-help. Wills-Corporations-Avoiding 


Probate-Partnerships-Divorce-Business Law 


66 AGENTS WANTED 


MAKE 2000910009 үч month selling. 
Gold, Silver jewelry and loose gemstones. 
Details: Bolandian Co. Ltd. Box 271, 
миынын Telex: 84032 Kashani 


NEED cash now? Earn cash now with 
Mason Shoe orders from friends, neigh- 
bors, relatives. No investment or risk, It's 
easy! Write: Mason Shoes, K-670, Chippe- 

‘alls, WI 54774. 


BOOKS SALES AGENTS WANTED 
SELL unusual money making books by 
mail, Start noy part time or full As your 
key source Ill supply you with every 
thing you need to operate your own home 
business. Send $1.00: J. Johnson Enter- 
rises, Dept. АВ, Box 906, Mckeesport, РА 
5134-0900. 


profits, sell how to make mon- 
by тай, Unusual opportunity, 
fan в $2.00. Brewer and Associates, 
РО. Box 991208, Dickinson, TX 17589. 


67 SALESPERSONS- 
DISTRIBUTORS WANTED 


GAMES!!! Sales people wanted. Elite 
Games. Box 2423-P, Yakima, WA 98907. 


68 REMAILING SERVICES 


CONFIDENTIAL Mail Forwarding/Re- 
ceiving. Orlando Mail Drop, Box 18039PS, 
Orlando, FL 32860. 


69A LOTTERIES 


WIN MILLIONS Every Week in French 
Das Loto. Free Details: B.P. 69, 


lotteri 
Free details plus FREE TICKET OFFER. 
Lucky Buck ÈS, Box 171, Station W. To- 
ronto, Canada M6M 472. 


BECOME AN INSTANT MILLIONAIRE. 
$Millions won monthly in Canadian Gov- 
ernment lotteries. Enter NOW. Free de- 
tails. Winfall Enterprises, Dept, P, Box 
554, Town of Mount Royal, Montreal, Que- 
bec, Canada, H3P 3C7. 


DRAFTING is ‘a great career! Men, 
women. No previous experience or special 
talent needed. We train you at home in 
spare time. Get free facis. Write: North 
American School of Drafting, Dept. 
PCC42, 4500 Campus, Newport Beach, 
92660. 


HANDLE YOUR OWN LEGAL AFFAIRS - 
or start a new career. Corporations, Wills, 
Real Estate, Divorce, Contracts, Law- 
suits... much more. Accredited PARALE- 
GAL program instructed by attorneys - 
home study. Free Catalog. SOUTHERN 
CAREER INSTITUTE, Processing, Drawer 
2158, Boca Raton, Florida 33432. 305-368- 
2522. 


FREE, Self-Improvement Cassette and 
Book Publication. SUCCESS, Suite 1, 
Weir, KS 66781. 


WELDING TRAINING. Basic and Ad- 
vanced for Major Processes — Arc (Stick), 
MIG, TIG, Gas, Pipe all processes. A non- 
profit school. Approved for eligible veter- 
ans. Accredited members NATTS. Ap- 

roved Ohio 70-12-004 HT. Write for school 
Bulletin and course schedule. HOBART 
SCHOOL OF WELDING TECHNOLOGY, 
Box 82, Troy, OH 45373. 


AIRPLANE DESIGN Home study semi- 
nar includes detail design and stress 
analysis. Write: Dept. PS, Airplane Dı 
sign, Р.О. Box 6204, Lakeland, FL 33803 


DEGREE PROGRAMS 

IN Management; Economics, Philoso- 
phy Business Studies, Credits and Expe- 
Pence accepted. Prüspectus (airmailed 
$2.00) Registrar. Sussex COLLEGE OF 
TECHNOLOGY, HIGHFI DANEMILL, 
SEX, ENGLAND Rh17 ТЕХ. Founded 
students 


COLLEGE Degree f 


rite or send resume. 
University, 3550 N. Centi 
619, Phoenix, AZ 85012. (6 


“JET/GAS TURBINE CAREERS! 
Homestudy courses—theory, mainte- 


nance, overhaul. AMERICAN JET 
SCHOOL, Dept. PS-3, Darby, Montana 
59829. (406) 349-2100. 


REISCH WORLD WIDE COLLEGE OF 

AUCTIONEERING, INC., World's Larg- 
est. Free Catalog. Approved for VA. Mod- 
ern Auction Library “FREE” with enroll- 
ment 515-423-5242, Col. Gordon E. Taylor, 
Р.О. Box 949, Dept. 3, Mason City, 1А 


Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PA 15134. 


ACCREDITED COLLEGE DEGREES BY 
„ Graduate Referral 
i Monica Blvd., Suite 17 
PS, Santa Monica, CA 90404. 


WIN MILLION DOLLARS prize money. 
Details, Empire, 323 Franklin, #804/E-36, 


Phos Tax 


NEUE nione ‘more 


A 325 foe plus service charge (TAX 
DEDUCTIBLE] can win yos indepen 
for Me. For FREE Information 

Free 1 800 825.2541 т Cole 


F. Milligan, inc. 
1942 2019 51. Drawer МОУ. Boulder СО 80307 


72 EDUCATION & 


INSTRUCTION 
UNIVERSITY DEGREES BY MAIL! 
Bi ers, PH.D.s . . . Free re- 


Counseling, Box 389 PS8, 
0. 


BARTENDING — Bar Management 
Home Study. Bartending Training, 3843- 
G Дап Fernando Road, Glendale, CA 

04. 


LEARN WHILE ASLEEP! Astonishing 


New Method! Strange Catalog Free! Au- 
tosuggestion, Box 24-A, Olympia, WA 


ELECTRONICS Degree (BSET) by corre- 
spondence, Grantham College, 2500 La 

Лепера, Los Angeles, CA 90034. 

CLOCK AND WATCH REPAIR books. 
Free catalog. North American, Box 
TIBVA, Fox River Grove, Illinois 6002 

VETERINARY Assistant - Train at 
home for exciting animal-care career. 
Send for Free “Career Kit.” North Ameri- 
сап School of Animal Sciences, Dept. 
PCC42, Newport Beach, CA 92660. 


COMPUTER PROGRAMMING 

AND OPERATION COURSE л щн for 
even WITHOUT A COMPUTER. 
E Row Re and der qu epu 
er systems work, operating them, and 
how to land data processing jobs. Com- 
plete course $14.75 ppd. Corad Electron- 
ies, Р.О. Box 90020 Dept. 113, Houston, TX 
77890. 


LEARN Sign Painting—Free Catalog 


Kaufmann Supply, Centertown, MO 
65023. 
76 DETECTIVES 


DETECTIVE Profession, easy home 
study; free tie-tack or lapel pin, certifi- 
cate, future. Professional Investigators 
Training School, Dept. CB, Р.О. Box 
41256, Los Angeles, CA 90041. 


FINGERPRINTING - exciting scientific 
career. Home study course teaches every- 
thing. Certificate on completion. Many 
openings; prepare now. Professional In- 
vestigators Training School, Dept. FP, 
Р.О. Box 41256, Los Angeles, CA 90041. 


77 LOANS BY MAIL 


IMMEDIATE Loans to deserving indi- 
viduals refused elsewhere. Many plans in- 
cluded. Try us! Associates, Box 98-P3, 
Brookly1 11235. 

BORROW $25,000 "overnight, Any 

urpose. Keep indefinitely! Free Report! 
Büctess Research, Box 10739-FH, India: 
napolis, Indiana 46219. 

BORROW $30,000 interest free! All eli- 

ble. Repay anytime. Free Details! Info- 
Rouse, Бох 1004-PS8, New York, NY 


10003. 
QUICK MAILOANS! Free application 
rushed! Lenco, Box 724-P13, McMinnville, 


Oregon, 97121 
BORROW By Mail! Free Details! MBG- 

PS782, Box 2298, Sandusky, OH 44870. 
MASTERCARD /Visa By Mail! Wri 


Credit-PS782. Box 2298, Sandusky, OH 
4487 


BORROW FROM HOME 

ANY amount, any worthwhile purpose, 
within 30 days: Competitive Rates. Also, 
you can earn substantial income as a 
Money Agent, No experience - own hou 
National Company to assist every wi 
posible. No Gimmicks! Free Detail 

DFC, Dept. 11-C-8, 1145 Reservoir Ave- 
nue, Cranston, Rhode Island 02920. 


78 WINEMAKING 
BEERMAKERS! Free Specialist Cat 


logiNewsletter. William's, Box 461-P8, 
Oakland, California 94604. 
WINEMAKERS IEERMAKERS 


Fresh Stocks. Fast Service. Free Cat 
log. O'Brien's, Box 284A, Wayne, IL 
60184. ` 
BEERMAKERS - Finest supplies, lowest 
rices, Free catalog. Beer Gear, Box 
25093-5, Lansing, MI 48909. 
WINEMAKERS — BEERMAKERS — 
GASOHOL. Free Catalog, Equipment 
Supplies. Continental, Box 68016-PS, In- 
dianapolis, IN 4626! 
WINEMAKERS - Beermakers: Free I- 
lustrated catalog of supplies. Semplex, 
. Вох 12276H, Minneapolis, MN 55412: 


FREE BEERMAKING BOOK plus с 
log. Finest equipment, Ingredients. Опе 
Day Service. Fully guaranteed. SPI, Box 
784-S, Chapel Hill, NC 27514. 


KENSINGTON UNIVERSITY 
HIGHER EDUCATION degrees in Social 
Sciences, Business, Engineering and Edu- 
cation through independent study. Credit for 
per academic and experiential learning. 

'aculty will guide Bachelor, Master and Doc- 
toral candidates through completion of re- 
quirements without class attendance. In- 
quire; Kensington University, Dept. 82, 
512 E. Wilson Ave, Glendale, California 
91206. 


INSTANT MEMORY 


пен way to remember 
A short, simple method of acquiring a powerful 
memory. No memorization, no Keywords. Release your 
photographic memory. Learn "how" you remember, 
"why" you forget. Discover your natural ability to 
recall everything. Send for free information to 

INSTITUTE of ADVANCED THINKING 
‘845PS VialaPaz, Pacific Palisades, СА 90272 


73 CARTOONING, 
SIGN PAINTING 


CARTOON for Fun and Money!!! Free 
booklet! Cartoons, Box 40614B, Detroit, 
Michigan 48240. 


MODERN Cartooning Taught by Ma 
Write for Free Brochure. Cartoonerama, 
Box 263- ТҮ, Branford, CT 06405. 


COLLEGE DEGREES BY SPECIAL 
EVALUATION of EXISTING Credits & Job 
Experience. Fast. (614) 863-1791. Box 
13151-88, Columbus, ОН 43213. 


130 | POPULAR SCIENCE 


LEARNING PINSTRIPINGH EZ guide 
with brushes. Money back guarantee. 
$13.95. VDP, Box 0M8PS, Herbron, IL 


CATALOG — Southern Beermakers/ 
Winemakers Supply, 731 New Wi 
Pensacola, Florida 


yelopedia Winemaking Be 
plies, Equipment, Ingre 

ents. Send $1.00 shipping, handling, Vy- 

nox, Box 57498, Rochester, NY 14615. 


WINEMAKERS-BREWERS Quality Sup- 
lies Free Catalogue. Village Store, Box 
51PS, Westport, MA 02790. 


78A HOMEBREWING 


FREE! Discount catalog. Biggest selec- 
tion from largest U.S. store. Wine & Brew 
By You. Dept. 82PS, 5760 Bird Road, Mi- 
ami, Florida 33155. 


79 BUY IT WHOLESALE 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . . . Closeou! 


ii ров. Single Samples. Free de- 
tails. Worldwide Bargainhunters, Box 
730-B, Hol MI 4942: 

PARTS: chainsaw, snowmobile, motor- 
cycle, small engines. Energy saving 
items. FREE WHOLESALE CATALOG! 


Manufacturer's Supply, Box 157PS6, Dor- 
chester, WI 54425. 


85 PRINTING & RUBBER 


STAMP OUTFITS 


PRINT YOUR OWN — Printing Press- 
Be ope ples Duel Breen Paci 
Send $1.00 for Catalog and Samples 
DS, Meriden, CT 


‚ mond, VA 23229. 


86A HYPNOTISM 


HYPNOSIS cassette reveals hyp 
secrets. $5.00. Hypnosis Ente: в, 
14th mE West Des Moines, ГА 50265 


notism, Sleep Learning 
lication DEP. Box 487) Апае, 


92705. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry. 
Teeth, Rings, Diamonds, Watches, Sil 
Platinum. Mail Articles Today. Free 
with Information. Chicago Gold & 

cious Metals, 6 E. Monroe, Dept. 1! 
Chicago 60603, 

ТАКЕ NO CHANCES. Deal with oldei 
most reliable firm in old gol 
Established 1934. We buy Gold, Sil 
Platinum, Diamonds. Highest Cash. F 
Information. Rose Industries, 29-Y Ei 
Madison, Chicago 60602. 


89 WATCHES, CLOCKS- 
SALES & SERVICE 


an, Box 77-BV, Fox 
IL 60021. 


LCD STICK-ON CLOCKS only $3.95 
50е handling. Leana Watches, 1104 So 
4th, Burlington, Iowa 52601. 


LCD Watch $2.50 Penwatch $3.60 сај 
logue $1.00. Reliant Engineering Comi 
ny, Р.О. Box 83610, Sheungwan, Но 
ong. 


LIGHTFUL GIFTS. 
Classic Mayan head ci 
Out of rare mahogany 


thong fitting ала 
choice. Prices include. 
mail postage. 


A Manoy ode c dd pet 


але рало Роа 


91 OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO 
OVERCOMER. Send for your free 

of “The Psychology of Purity & С! 

to: Schizophrenics International, Р.О. 

50456, Ft. Worth, TX 76105. 


FOR INVENTORS 


NONPROFIT foundation helps inv 
tors. Widest range of services. Free 
cording forms. Free evaluation, Affili 
Inventors Foundation, 501-A Towa, 
rado Springs, CO 80909. 


IDEAS, INVENTIONS 


Marketing 
uals, universities, companies. Write 
INVENTION MARKETING, INC. 

701 Smithfield Street 
Pittsburgh, PA 15222. 


PROTECT YOUR INVENTION. 

REGISTERED Patent Attorney. 
Preliminary Review Of Your Descript 
Box 392PS, Millwood, NY 10546. 


INVENTORS: Free information on of 
ing your invention for sale. Kessler Si 
Corporation, C-7-FI, Fremont, OH 43 


PATENT IT ECONOMICALLY! Free 
tails, N. Rainer, 2008 Fondulac Rd., R 


VENTORS-Patent or copyright an 
7 A book by а national lawyers assn. 
protection and commercialization of 
r ideas and a free half hour with atty. 
our area. Send $9.95 check or money 
r to: Am. Patent Law Assn., Box A, 
Jett Davis Hwy, Arlington, VA 


'ATENTING MANUAL 
W's the best of ts kind on the market" 
ДЕТҮ OF AMERICAN INVENTORS. 
tact: SELF-PATENTING INSTITUTE, 
| Clinton St, Buffalo, NY 14206, 
1856-8029, 


ONT INVEST! Must evaluate first 
‚ book reveals professional system. 


W TO ASSESS BEFORE YOU IN- 
T" Details, LOCUS, 4311 Atlantic 
03, Long Beach, CA 90807. 
INVENTIONS WANTED 
IN ROYALTIES. NUPRODUX IN- 
TIONAL, 1377 K 141, WASHING- 
DC 20005. 


TARN how to offer your invention for 
or license, Free Booklet Outlines pro- 


res, royalty rates, requirements. 
ler” Sales Corporation, C--IW, Fre: 
t, ОН 43420. 


E'LL BUY and MARKET YOUR IDEA! 
ails, application, free! No obligation. 
now! Monroe National, 700 Walnut 


IVENTIONS WANTED 


E CONSULTATION e NO IDEA TOO SMALL 
узуге registration. Potential cash or royalties 
manufacturers seeking new ideas. For free in- 
thon on how to register your ideas. Call or Write. 


American Inventors Corp. 
| 5 jnterstate Dr Dept Р: 

$ field, MA 01089 [ДЕ 737-5376 
Marketing Company 


GOOD EATING 


RONT Range Chili recipes & tips, 
0. Trails End Chili, Box 2027, Long- 
t, CO 80501. 


| AIRBORNE SALES CO. INC. 
| ALI INDUSTRIES, INC. 
. AMERICAN TELEPHONE 0 TELEGRAPH co. 
|. ARROW FASTENER CO., INC. 
AUTO LOGIC PUBLICATIONS. 


BELSAW MACHINERY CO.-PLANER . 


С BELSAW MACHINERY LOCKSMITHNG > > >. >. 


| BELSAW MACHINERY - SHARP-ALL . 
BROWN & WILLIAMSON - KOOL 


BROWN & WILLIAMSON - RALEIGH LIGHTS . . 


BROWN & WILLIAMSON - BARCLAY . . . 
BUMBLE BIKE. T 
BURDEX SECURITY CO. . . 


CANDYBELL COMMUNICATIONS 
CELESTRON INTERNATIONAL 
CHRYSLER DODGE TRUCK . 
CINCINNATI MICROWAVE 
COLONIA IMPORTERS, LTD. . . 

C.0.M.B. COMPANY. > 


|... COMMERCIAL TRADES INSTITUTE - : DRAFTING $ 


CONTEMPORARY MARKETING, INC... . . 


DAK INDUSTRIES 
DEFLECT AWAY CORPORATION . 
DEEPROCK MANUFACTURING. . 
DIAL ENTERPRISES. 


ENGINEERING PRODUCTS COMPANY. . 
EXXON MOTOR OIL. . 
EZE FLECTOR. . . . . 


FIRESTONE TARP MFG., INC. 
FORD MOTOR DIV.-TRUCK . . . 
FRANKLIN MINT........ 


GENERAL ENGINES CO., INC. . . . 
GENERAL MOTORS CORPORATION . 


700 WANTED TO BUY 


SCRAP SILVER CONTACTS, FORKLIFT 

'ACTS, STERLING, Silver Solder, 
d. Robert Leszezak, 652 Myrtle 
beth, NJ 07202, 


er, gold! 
al, Box 


qui inum, si 
Ores Eoo Mercury Те 
191, Norwood, MA 02062. 


702 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nuggets. 
New patented revolutionary device. Free 
catalog. Gardiner, 47291, М. 7th Ave., 
Phoenix, AZ 85013 


FREE Buyer's Guide. Garrett Detectors, 
Dept PS82, 2814 National, Garland, TX 
5041, Toll Free 1-800-527-4011, (Texas) 1- 


gu TREASUR 


RESEARCH PRODUCTS 


вох ШЕШШ TAMPA, FLORIDA 33688 


105 MISCELLANEOUS 


COLLEGE Students! — Improve your 
grades! Termpaper catalog —306 
pages —10278 titles —Rush $100 (Re- 
fundable!) —Resi Box 25918Q. Los 
Angeles, 90025. (213) 411-8226. 


VACUUM CLEANERS “Di 
Prices” “New” Rainbow $349.95, Ki 
jueen, Compact, Detail: 
ehouse, 7021 Burnet-PS, Austin, 
Texas 78757. 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for rail- 
ings, columns, etc. Free literature. Cun- 
ningham, 3881 South 3200 West, P.O. Вох 
20005-5, Salt Lake City, UT 84120-0005. 


ROACHES get rid of them safely, easy, 
nsively without poison. Send $2.00 
oaches, Box 67, Barksdale, TX 


78821 


FINEST Window Wash Available One oz 
Makes 16 Gallons. Send $4 to: McDon- 
nell's Window Wash, 1341 San Juan B4, 
Tustin, CA 92680. 


SAW chains for chain saws. Send $1.00 
for lowest prices, applied toward first or- 
der. Espy, 8484 County Line Road, Brook- 
ville, Ohio 45309 


Tucson, AZ 85 


705A BETTER HEALTH 


! Simple, Straight for- 
ward approach. Free information. Villel- 
Р.О. Box 77-8, Monroe, Ohio 45050. 


purifier removes bacteria, 
2,000 cubic feet/hour. FREE 
т, Dept 108B, 8603 Rock- 
‘alls, OR 97601. 


WATER PURIFIER cremoves carcino- 
gens, bacteria, chloriftt. Free brochure. 
Olexer, Dept. 108A. 8603 Rocking Horse, 
Klamath Falls, OR 97601. 


PUREST WATER POSSIBLE! from an 
appliance you can own. NAHP, 423 Mill 
St, Worcester, MA 016 


PUREST WATER from HOME DISTILL- 
ER, WATERWISE, Box 45981, Centerhill, 
FL 33514, (800)874-9028. 


106 PERSONAL 


SAVE Time . . Money. Homemak- 
er's Guide to Cutting Corners. $5.00. Aca, 
Box 3277 (PS), Hollywood, FL 


BECOME An Ordained Minister, Spread 


God Word. Free Information. World 
ا‎ Box 734, Goodlettsville, TN 


KNOW YOURSELF. Comprehensive self 
review method $2.00. Review, 30412 East 
6th Street, Rome, GA 30161. 


PHOTO ID. Sealed in plastic. All states, 
provinces, 24-hours. Guaranteed. Free 
Birth ‘certificate. Send $6.00 (2/810.00), 
photo, name, address, height, weight, 
air, eyes, birthdate. Cardinal, 2071-257 
Emerson, Jackson: 32207. 


к а 


Ѕатріе, 
$200, P.O. Box 692, Champaign, Шо 
61820. 


EDITATION - Re-establish Physical, 
Mental, Spiritual Harmony, Unique eor. 
respondence course. Free booklet. Write 


today. Secretary CFH, 1121 Rollingdell 
Ct., Cupertino, CA 95014. 
106B DIVORCE 
ATTORNEYS. | Winning | information 


$2.00. MEN'S RIGI ASSOCIATION, 
189A, Forest Lake, MN 55025-0180" 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup, Free Trial. Batteries wholesale, 
Terms Arranged. Lloyds-PSC, Rockford, 

61104. 


FREE Hearing Aid catalog. Huge sav- 

ings. No salesman will call. Try before 

jou buy! Rhodes, Dept 69-B, Brookport, 
291 


HEARING AID 


Q 


PRICE CATALOG FREE 

1 SUPER $AVINGS! Newest. Finest. 
All types. Buy DIRECT & ‘save up 
to HALF! No salesmen. Sold b 
ME TRIAL. FREI 


I AIR MAIL on Hi 


Write: MONEY$AVERS, 


BOOK. Prophet Elijah Coming Cente 
Before Christ Megiddo Mission, Dept. 98, | INVESTIGATORS, Latest Electronic 10 8р, 9530 Langdon Ave., 
eels TBE oad, Rochester, NY Аи. Шашы о. Clifton, Box 220- П Sepulveda, Cal, 31343" 
. 
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Popular 
Science 


801 All-Safe Battery Clamps Full-color bro- 
chure describes a battery clamp that saves mon- 
ey, has 45 percent more conductivity, and pre- 
vents fire hazard. It's ideal for cars, trucks, elec- 
trically propelled vehicles, boats, lawn mowers 
... anything that uses batteries. Free 


802 Window Replacement Take advantage of 
the energy savings possible with new windows. 
A 16-page, full-color folder illustrates and 


describes different styles of replacement win- 
dows available from Andersen Corp. Free · 


803 Personal Computers Apple invented the 
first personal computer and has sold more per- 
sonal computers to more firms than any other 
company. Write for free information 


804 Got a Ceiling Problem? Solve it with an 
Armstrong tile or suspended ceiling. Booklet 
illustrates newest suspended and tile ceilings 
and installation methods. Includes information 
оп maintenance, lighting fixtures, and accesso- 
ries, Free 


805 Home Computers Full-color pamphlets 
describe the Atari 400 and 800 home computers. 
Atari is bringing the computer age home. Free 


806 Better Automatic-Transmission Perfor- 
mance B&M's broad selection of automatic- 
transmission modification kits designed for the 
do-it-yourselfer are described in this brochure. 
All kits come with detailed, illustrated 
instructions to make installation easy for the 
nonprofessional. Free 


807 Gas-Pressure Shock Absorbers Full-color 
brochure describes the technology and applica- 
tions for all Bilstein gas-pressure shock absorb- 
ав for foreign and domestic cars through 1982. 


808 Window-Replacement Guide Don't rip 
out and rebuild walls. See how easy it is to 
replace old windows with energy-efficient 
radco wood windows in this 12-page “Fast Fi 
guide. It gives step-by-step instructions. $1.50 


809 Cordless Telephone Leaflet describes Cy- 

bernet's model CCT-2000 Code-A-Call cordless 

telephone. The phone features full duplex oper- 

ation and slim-line design, and incorporates a 

pr rammable key-code system for call securi- 
. Free 


810 Air Guns This new 12-page, four-color 
catalog describes Daisy's complete line of air 
guns, ammo, and accessories, for youths and 
adults. Free 


information 


811 Self-Help & How-to Books This new cata- 
log from Enterprise Publishing offers the best in 
step-by-step self-help and how-to books. They 
are excellent for business or personal use. Sub- 
jects include law, tax, advertising, accounting, 
real estate, and psychology. Free 


812 Solar Greenhouse Catalog describes how 
to reduce home-heating costs by collecting 
solar energy in beautiful sunspaces. Do-it-your- 
self kits include triple-glazed, factory-insulated 
aluminum frames with bronze-tone enamel fin- 
ish. From Four Seasons Solar Products. $1 


813 Chain-Saw Sharpeners and Lumber 
Mills Colorful new catalog from Granberg fea- 
tures high-quality chain-saw sharpeners and 
lumber mills, plus tools and attachments. It also 
illustrates how to get better use and value from 
а chain saw. 50¢ 


814 Personal-Care Showers Turn your bath- 
room into a spa with a system that bubbles, tin- 
gles, and pulsates. It adjusts to anybody's 
height and has water- and energy-saving fea- 
tures. Details from Interbath, Inc. 25¢ 


815 Tools Challenger Master Catalog de- 

scribes approximately 500 hand tools and tool 

sets, including end wrenches, hand sockets and 

attachments, impact sockets, socket sets, screw- 

drivers, pliers, and more. From Ingersoll-Rand. 
тее 


816 Fuel Savers Literature from Kamei U.S.A. 
describes front spoilers that are proved fuel sav- 
ers. Application chart is included with do-it- 
yourself instructions, Free 


817 Heating Systems This full-color, 12-page 
brochure from Kero-Sun describes the Monitor 
20 and Monitor 30 heating systems. Both com- 
bine the economy of kerosene with the conve- 
nience of central heating. Free 


818 Hardware for Your Home Kwikset offers 
an eight-page, full-color, product-selector guide 
booklet showing its full line of deadlocks, knob 
and lever lock sets, entrance handle sets, and 
patio-door and window locks. Whether remod- 
eling, redecorating, or replacing old locks, Kwik- 
m booklet helps you plan your home security. 
2 


819 Log-Home Living Discover the simplicity 
of log-home living. Lincoln Logs’ exciting, full- 
color plans kit contains photos, drawings, floor 
plans, price lists, options, and much more. $5 


820 Fiberglass Insulation The insulation ex- 
perts at Johns-Manville have published this 
booklet to make the job of insulating your home 
an easy one. This 12-page do-it-yourself guide 
will help you install fiberglass insulation. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


821 Kitchen and Laundry Designs for the 
'80's This new 16-page book contains floor 
plans and ideas on selection and use of home 
appliances to maximize energy conservation. 
From Maytag. Free 


lent This catalog contains ev- 

1а know about using Muskol— 
the insect repellent that's 100 percent concen- 
trate. Muskol provides effective protection 
against mosquitoes, black flies, chiggers, ticks, 
and gnats. Free 


823 Pickup Trucks If you're looking for a rug- 
jed, reliable, economical truck for work or play, 
look at Toyota. Its color brochure features spor- 

ty SR5's, deluxe long beds, tough standard 

beds, dependable diesels, and rugged 4x4's. 
ree 


824 Exploring the Sea This colorful booklet 
from Ray Jefferson includes interesting and 
useful information on marine electronics. It 
explains how to use electronic aids to catch fish 
and how depthfinders, chart recorders, and 
radios work. 


825 Marine Paints Literature from Pettit 
shows its complete line of paints and over 300 
different products. It also explains how, when, 
and where to use them. Color card and finishing 
instructions are included. $1 


826 Roll-Up Steel Doors Saf-T-Space rolling 

door will turn an ordinary closet or room into a 

secure area. Pamphlet explains how simple it i 

to put a heavy steel barrier between burglars 

and your valuables. From Saf-T-Case Mfg. Со, 
е 


827 Cutlery and Knife Guide The 1982 
Schrade Almanac is Schrade Cutlery's latest cat- 
alog and knife guide. It features Old Timer, 
Uncle Henry, Scrimshaw, апа I*XL, plus the 
new Steelhead fish-fillet knife. Free 


828 Sharp Advice for Chain-Saw Owners This 
16-page guide to the care and maintenance of 
chain saws contains invaluable information on 
chain care, lubrication, tensioning, types of saw 
chain, filing, guide-bar and sprocket care, and 
trouble-shooting. From Stihl. 50¢ 


829 Stop Leaks Instantly Literature describes 
the new peel-and-stick Flashband from 3E 
Corp. It comes in a do-it-yourself roll, seals 
instantly, and is waterproof, And you can paint 
right over it! Free 


830 Self-Employment Handbook “Financial 
Independence .. . the Datsun Guide to Bootstrap 
Businesses" tells how to go into business for 
yourself and suggests over 20 full- or part-time 
activities you can run in your community to 
make money. $2 
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SU Te pleasureis back. 
% tar free. BARCLAY 


1MGTAR 9 MOAR MENTHOL 
Regular, 1 mg. "tar", 0 .2 mg. nicotine av. per cigarette, FTC Report Dec. ‘81; Health 
Menthol, 1 mg. "tar", 0.7 mg. nicotine av. per cigarette by FTC method. 
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